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GROUP. 


By  WALTER  K.  FISHER. 


INTRODUCTION. 

From  March  to  August,  1902,  the  l\  S.  Fish  Commission  steamer  Albatross  was 
engaged  in  deep-sea  explorations  among  the  Hawaiian  Islands.  During  May  these 
investigations  were  extended  westward  along  the  chain  of  reefs  and  islets  which 
reach  out  from  the  main  group  in  the  direction. of  Japan.  I  have  referred  to  these 
as  the  Leeward  chain.  The  Hawaiian  group  can  very  convenient!}'  be  divided  into 
two  parts — the  Windward  Islands,  including  the  main  large  members  from  Hawaii 
to  Niihau  and  Kauai,  and  the  Leewanl  Islands  or  "chain,''  comprising  the  westward 
extension,  sometimes  known  as  the  *'Bird  Islands."'  Beginning  at  the  east,  they 
include  Bird  Island,  Necker,  French  Frigate  (or  Brooks)  Shoals,  (iarduer,  Laj'san, 
Lisiansky,  Midway,  Cure,  and  Morell,  together  with  numerous  sunken  reefs. 

The  Alb^'tiws  went  only  as  far  as  Laysan,lat.  i>5  4'2'  U"  X.Jong.  171^  44'  06" 
W.,  about  8(K>  miles  from  Honolulu.  The  vessel  arrived  here  May  16  and  remained 
till  the  23d.  On  the  return  voyage  she  stopped  at  French  Frigate  Shoals,  Necker 
and  Bird  islands,  but  a  landing  was  made  only  on  Necker.  During  the  stay  at 
Lavsan  Mr.  John  O.  Snvder  and  the  writer  were  detailed  bv  the  naturalist  in  charire 
of  the  expedition.  Dr.  Charles  H.  Gilbt^rt,  to  make  observations  on  the  bird  life  of 
the  island  and  collect  such  specimens  as  seemed  desirable. 

The  results  of  this  week's  investigations  on  the  island — one  of  the  most  remark- 
able bird  islands  in  the  world — make  up  the  greater  part  of  the  following  report.  I  have 
included  also  notes  gathered  at  other  islands  of  the  Leeward  chain  visited,  besides 
the  few  published  records  for  those  we  did  not  visit.  This  makes  the  paper  fairly 
complete  for  the  Leeward  group.    The  main  Hawaiian  Islands  are  not  touched  upon. 

The  number  of  species  breeding  in  the  region  indicated  is  not  great,  there  being 
among  the  sea  fowl  only  eighteen  and  of  the  ''land"  birds  five,  including  a  rail  and 
a  duck.  On  Necker  a  new  tern,  of  the  genus  PriK't/^fem*/^  was  discovered.  This  was 
found  to  inhabit  also  French  Frigate  Shoals  and  Bird  Island. 

The  following  rejKJrt  is  in  no  sense  a  systematic  treatise  on  the  ornithology  of 
the  region,  but  merely  a  running  account  of  the  birds  as  we  saw  them  during  our 
brief  sojourn.  Only  such  techni<'al  notes  have  been  included  as  seemed  worthy  of 
permanent  record.  Systematically,  the  ornithology  of  the  group  has  l)een  handled 
by  Mr.  Rothst*hild  in  his  handsomely  illustrated  ''Avifauna  of  Lavsan,"  based  upon 
material  collected  in  1S91  bv  Ilenrv  Palmer  on  Lavsan,  Lisianskv,  and  Midwav 
islands  and  the  French  Fri«i:at«»  Shoals.  Mr.  William  Alanson  Brvan's  ''Kev  to  the 
Birds  of  the  Hawaiian  droup"  covers  this  region  also;  this  l)ook  is  for  the  Hawaiian 
Islands  what  Ridgway's  "  Manual"  is  for  North  America.    Wilson  and  Evans's  '•Aves 
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Hawaiienses"  nlso  includes,  seonnd  Imiid.  the  ornithology  of  the  {frouj).  Mr.  H.  W. 
Henshaw's  "Birds  of  the  llHWuiiuii  Isliimls"  wliicli  luis  ri-ccntlv  u|>|K>HnHl  (lltoa),  i» 
the  Ijcst  work  wc  have  on  the  iiatiirul  liistorv  of  Iliiwaiian  l)ii-dN:  it  also  includ<>t) 
referent-en  to  the  Leeward  uroup.  In  ISitii.  Dr.  H.  S<-li)uiinslaiid  HjK-nt  three  nioiithn 
on  Layman  and  luany  valuable  l»ii-d  iiot4>»  are  included  in  his  "•  Di-ei  Munitte  auf  einer 
Koralleniiisel,"  from  which  I  have  several  times  ([uoted. 

The  photographs"  which  illiistnite  this  pa]x>r  were  taken  liy  myself,  ex<'4'pt 
those  of  Bird  and  Xecker  inlands,  which  are  l»y  Mr.  .Snyder, 

In  describing  the  shajH-s  and  twion*  of  ej^gfj.  aw  well  as  the  hues  of  birds.  I  have 
used  Holiert  Itidgway's  "  Nomenclature  of  colors  for  naturalists." 


Both  on  the  Ltiynan  trip  and  during  the  prei>iiratiiin  of  this  rejiort  I  have  received 
many  kindne-snos  from  w!venil  gentlemen.  ]  wish  es|)i'cially  to  a<krn>wledge  my 
obligations  to  Mr.  Max  Sclilommer.  of  I^y^in,  foriuei-ly  of  AVaiuiea,  Kauai,  who, 
during  our  sojourn  on  Ijiysan.  with  kindly  hospitality  enteituiiu'd  Mr.  Snyder  and 
myself  and  rendered  numberlesn  favors  to  nil  connected  with  the  shiji.  doing  every- 
thing in  his  ]H»wer  to  make  our  visit  .scientilically  a  succest*.  as  well  as  a  pleasure 
long  to  lie  rememhortH!.  Mr.  Schlemmer  takes  the  best  of  care  of  the  biixis  on 
the  island  and  has  a  genuine  interest  in  their  welfare.  I  wi«h  likewt.sc  to  thank 
Dr.  Charles  H.  UUlM-rt.  natumlist  in  chargi'  of  the  ex))edition,  who  pl:u'<-<l  the  entin> 
week  at  Lay-^san  at  uiy  own  disposal,  and,  by  kindly  encouiugement.  made  this 
report  possible.  Acknowlcdgiuents  ai-e  due  also  to  Mr.  .lohn  ().  Snyder,  who 
shared  with  me  the  unique  experience  on  I-iiysau,  and  who  has  contributed  several 
photogniphs  to  this  reiwrt;  to  Mr.  AVilliain  Alanson  Bryan,  of  the  Bishop  Museum, 
Honolulu,  for  the  use  of  specimens  and  lMK)kM  in  the  nuisemn;  t«t  Mr,  Witmer  Stone, 

Ihlip..  I  uilKliln«>r.lllmlCr.miir  ■(■ii.Mir-  1  l.y  r,  jiluL-i  n-.-rcuiied, 
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of  Philadelphia,  for  <(Hiipariii};  the  tyyn'  of  I'li-ihl.rnu  w,w^(7/«  with  that  of  P. 
cinma  (Oould)  and  for  looking  up  iiioa-siirenieiits  and  liti-rature;  to  Mr.  Uol>ert 
Ridgway  for  the  loan  of  specimens;  and  to  Hr,  L.  Sitejnoger  and  Dr.  C.  \V,  Rich- 
mond for  advice  on  a  (piestion  of  noniencliiture. 

NARRATIVE. 
The  , Vlfitnuvi  left  Honolulu  for  Liusan  l.-iland  sliortiy  after  noon.  May  10.     AVe 
!4teamod  westward,  keeping  south  of  tlie  general  trend  of  ttio  long  line  of  islets  and 
reefs  which  extend  west -northwest  l>eyond  Kauai.     The  following  day.  when  [lerhaps 


L 
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^^sm^^m 
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50  miles  southwest  of  Niihau.  a  flock  of  niynahs  (.^'vvV/.v/,..,v«  />■/.■■//..)  appeared  in  the 
neighlwrhood  of  the  vessel  and  flew  in  narrowing  circles  Hroun<l  us.  Finally  .several 
perched  on  the  fore-topgallant  yard,  and  early  in  the  aftcruLHin  their  nuniher  had 
increased  to  eleven.     Ijite  in  the  afternoon  they  left  the  ship. 

It  is  of  interest  to  lind  such  a  land-lover  as  the  niynidi  m>  fur  i>ut  at  sea.  and  it 
shows  also  that  before  long  the  chiiin  of  l-eeward  Islands  niiiy  iH'ciime  gmdually 
colonized  l»y  them.  IJirds  continued  .scane  till  the  day  In-fore  we  arrived  at  Lay>an. 
Occasionally  a  S'lhi  iij.ii.iij,^  or  an  ,b-""«  xhiltdnf.  (.-nine  within  our  limited  prosi>ect. 
and  on  the  LSth  we  jKissed  a  floik  of  terns,  presuinalily  the  sotity.  which  were 
excitedly  fishing  for  something.     That  ,-*inie  evening  they  flew  alx>ut  in  the  moon- 
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light,  uttering  their  sharp,  qtieriilnuo  cripw,  which,  onoo,  heard,  are  long  i-enn'iiilwred. 
I  believe  these  teriiH  lielonged  to  the  large  oolonien  on  the  French  Frigate  Shoals,  to 
the  northward. 

On  May  15.  when  [x-rhaps  75  milon  east  of  liiiYsan  Island,  we  encountere<l 
several  species.  The  l)lack-fi>oted  albatross  {IHoiiieihii  niiiripiK)  was  fairly  common, 
and  I  saw  a  few  of  the  white  species  (/>.  ImiiuitohlUii).  The  sooty  and  gniy-l>acked 
terns  (Sterna  ful It/! tmrn  and  .V.  laiiatn)  were  seen  all  day,  and  likewise  the  nan  kane 
(Pitffinns catrnttii")  and  red-tailed  tn»pic  bird  {I^hai'ihim  ruhriciiiidn).  The  presence 
of  these  birds  is  of  interest  in  indiciiting  the  kinds  which  habitually  go  farthest  from 
their  nests  in  s<'arch  wf  food. 


About  .">  o'clock  on  the  niornin^  of  the  I'Jth  Ijnysan  was  siglited,  and  shortly 
afterwards  was  clearly  visible  to  the  westward,  lying  long  and  low  on  the  horizon, 
with  a  cloud  of  sea  birds  hovering  over  it.  All  around  us  sooty  terns  were  scream- 
ing, and  g.ivo  some  hint  of  the  noise  which  that  far-away  compiuiy  was  making,  but 
which  as  yet  we  could  onlj-  conjecture.  The  light-house  on  the  west  side  rose  above 
the  low  island,  and  we  were  greeted  with  the  Stars  and  Stiipes,  which  .Mr.  Schlemmer 
loyally  keeps  waving  over  this  tiny  spot  of  land.  Long  heavy  rollers  liad  set  in 
from  the  northwest,  so  that,  when  we  arrived  otf  the  little  settlement  on  the  west  side, 
landing  seemed  risky.  Although  one  of  the  party  went  ashore,  u  general  landing 
was  not  accomplished  till  the  following  day. 

Laysan  is  a  rudely  quadrilateral  island,  perhaps  not  exceeding  30  feet  above  sea 
level  in  its  highest  portion  toward  the  north.     It  is  3  miles  long  by  1^  broad,  and 
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is  fi(mipd  like  a  shallow  plitttt'p.  In  Mio  iTiitor  i>  si  la;rooii  not  connpfU'd  with  the 
spii.  whirh  occupie--  about  Iihi  h.i-.'s  ami  ti-cms  with  liriiit'  shrimps.  The  island  in 
i-onsidi-rcH  to  Ih-  im  old  atoll  which  has  ln-on  I'lcvati'd.  A  frinjriny  iwf  xirroiinds  it, 
with  a  ]ia>sajrfwtiy  on  tlu'  w<>si  si.h'  opposite  tin-  liffht-housc. 

The  island  has  just  lii-t-ri  ronipan-d  to  a  [ilattiT:  if  one  stands  on  the  hi^rhcst  part 
at  thf  north  he  will  si-f  that  tin'  land  >lo[«'s  up  aliniptly  t'roui  ihi-  lu-oad,  muuIv  hiwh. 
fonniu^a  narrow,  jrrass-<-oviTi'd  slojw'  on  the  ninth,  osist  ami  simth  sido,  and  a  low 
l.hiff  follo«.".l  l.y  a  lov.l  str.'t.li  ..n  ih.-  w.-^t.  Thu.  Ih.'  liifrh..>t  ridjr.-of  tin-  island  is 
n-jativoly  very  .-lo-i-  to  tin- shoiv.  From  this  ri.|;:i-  or  <li\  idi-  the  land  slop.-s  off 
irnidiially  to  it  plstin  surioninlinjr  tin-  hi^'oon.  Tlu-  nurn.w  littMi-al  >lop>'  is  clotht-d 
with  short,  wiry  jrra>-,  ti-airLii<:  moniiii^'-jrlorii's  Uj»'ii:i.i  :„^.il.i,-'«  and  /.  /i, x-m jii-») 


and  othi'i-  plants  timt  Iom-  Ih.-  -pniy-lad.-n  air.  Tin-  iiun-r  sIoim'  i-  i-ovi-n-.t  with  tall, 
Imshy  t,'rus>  that  yro\v>  in  >.  iiai-atr  tu>so«ks,  and  -rvi-rjil  siM-.i.-s  of  .-.hruh.-.  on.-  .)f 
which  (/■/'./"■/""/' '"/'  '•tifh-^'-h.-i,,')  .overs  .■on-sidcniMi' ar.-a-^.     This  ;rni-iy  jMntion 

comprise*  thi-  irn-att-r  p;irt  of  tin-  i-land,  and  is >u.c h-d  m-ar  tin-  lajrnon  l>y  a  narrow 

Zf»np  of  iuncu>.  Followinj:  the  Junius  is  anothi-r  lu-ll  of  a  pr.'tty  pink-liowcivd  scsn- 
viuin.  II  favorito  liaunt  of  thv  Uiysan  honoy-eat.-r  (////».'//"-   fr--ll.'i\. 

We  now  arrive  at  a  tiat  -nrniumlinjr  tho  laffoon.  i-ovi'red  with  thin  i-hijis  of  phos- 
phate roikand  d.-stitutt'  of  v.n'ctahh'  HtV.  Thi-  i-  what  nii-rht  !■.■  foii>id.'ivd  thn 
hitrh-wator  pkin  of  tho  la^'onn.  It  i~  thi' favoritr  luikinjr-pla.i*  of  Um.ls  of -joldi'ii 
plover  ( /7i.//-'"//'/,/.v  .h.„.:,.;.-i~  v>I.:,>)  iind  wand-rin^'  th-ks  ,>f  turn.-ton.-  {Arn,.,r:.i 
interprtx).  Some distan..' from  the  southwest  i-onier  of  the  la;:o.ni  i-  a  little  iK.nd  of 
fresh  water -<ir  only  a  tritie  t>ra<-kish  -iiriMunih'd  by  a  luxuiianl  jrrowth  of  juneus. 
and  forming  tx  favorite  rcndezvou-  for    l^iysan   tval  and  bri^tle-thi^'lud  curlews; 
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and  near  it  arc  extonsivo  clumps  of  cluMioixKliiini  hushes  which  the  little  noddies 
{MicranoHif  hairaHni^tH)  and  Laysjin  tinrht»s  ( l\1*Hjtha  mnttniH)  find  particularly 
favorahle  for  nestintf  .sites.  Here  also  are  old  piles  of  hroken  phosphate  rock  which 
teem  with  birds. 

From  the  top  of  one  of  thes4'  little  hilKxks  a  fine  outl(H>k  is  obtained  to  the 
southward  over  the  largest  allmtross  rookery  on  tlu»  island.  The  ground  is  Imre  and 
nearly  flat  for  a  quart(»r  of  a  mile,  and  the*  p>ny  (I>ininnltii  hnmntahUiH)  has  taken 
almost  complete  j)ossession.  Althouj^h  the  white  all>atross  is  distrilmted  fairly 
evenly  over  the  whole  island,  with  the  t»xee])tion  of  tht^  In^aches,  they  ap]H*ar  more 
numerous  in  this  l<H*ality.  The  centnd  portion  of  the  island  is  very  nearly  level, 
and  in  many  places  the  lime  rock  has  In-en  uncovered  for  considenible  areas.  It  i.s 
here  that  the  best  de]>osits  of  commercial  phosphates  rock  are  found.  The  ordinary' 
carbonate  of  lime  of  the  old  coral  rock,  by  lonir  exposure  to  su|>(»rincumlKMit 
deposits  of  orfi;anic  matter,  mostly  in  the  form  of  l)ird  «*x<rement,  seems  to  have 
l>een  lar^fely  changed  into  phosphat*'  of  linn*.  The  upjxT  slopes  of  the  island  are 
sand}',  and  the  glare  here  on  a  hot  sunnuer  day  is  intt'use.  Tht>  rock  is  nmch  deeper 
beneath  the  surface  of  this  portion  of  the  island. 

At  the  present  writing  I  have  not  been  al)le  to  learn  the  names  of  the  sj)ccies  of 
grasses  and  sedges  w(»  brought  away."  A  f<»w  of  the  charactc^ristic  plants  were  not 
in  flower  and  their  definite  identification  was  st  jircrly  possible.  A  handsome  portu- 
laca-like  plant,  Svnuvlum  jnfrtn/amsfrnm,  with  small  rrddish-purph*  flowers,  forms 
extensive  lx*ds  near  the  lagoon,  as  if  carefully  cultivated,  (irowing  abundantly 
among  these  plants  is  the  succuhMit  Pin-tuhuui  hit,n^  with  yellow  blossoms.  Hella- 
tropiHin  curaa^anrHm  Linrueus  is  likewise  <*ommoii  near  tiie  same  place,  and  TnhnluH 
ciMoides  Linnanis,  a  creeping  ])lant  with  handsome  yellow  flowers,  occurs  over  all 
the  island  and  is  largely  visited  by  the  n»(l  honey -eat(M*s.  Ijntnnni  Insuhiris^  a  showy 
morning-glory,  is  common  everywhere,  twining  uj)  the  >brubs  and  bushy  gntss.  A 
beach  species,  /.  yxwcv/yz/vr,  was  fomul  near  tlu»  shore.  The  large-flowered  CuppuriH 
Handwlchtana  IVC.  had  just  come  into  ))lossoin  sparingly  and  was  also  abundant. 
Cfienopod'nmi  m/tdtrir/irunt  D'C.  likewise  is  a  shrul)  in  gr(»at  Jil)undance  and  largely 
used  by  nest-lmilding  species  for  tiuMr  homes.  Several  other  shrubs  were  without 
flowers,  and  I  do  not  know  wlu»re  they  belong.  Most  of  the  species  mentioned 
above  are  wide-ranging  forms. 

Two  very  striking  facts  at  once  impress  the  visitor  -the  great  num))ers  of 
Wrds  and  their  surprising  tiimeness.  The*  «^fl*ect  of  this  is  at  first  nearly  ovei'power- 
ing.  Birds  are  everywhere,  and  the  noise  is  sometimes  deafening.  When  we  made 
our  way  through  a  populous  colony  of  sooty  terns  we  had  to  t»xercise  much  care  to 
avoid  crushing  their  eggs  and  treading  on  the  birds,  which  struggled  panic-stricken 
before  us  with  the  old  rus(^  of  a  broken  wing,  and  then,  taking  flight,  swarmed  over 
our  heads.     If  we  would  converse,  it  was  necessarv  to  shout. 

Turning  toward  the  center  of  the  island  we  were  obliged  to  cross  a  wide  area 
covered  with  tall  grass  and  completely  hon(\vcoml»ed  with  the  burrows  of  jKitrels 
{^Estrehita  hyjXfhncd),  Through  the  roofs  of  these  tunnels  the  pedestrian  is  contin- 
ually breaking,  sinking  in  the  soft  M)il  up  to  the  knee.  From  out  the  shadows  of 
the  tussocks  young  albatrosses,  uncouth  and  awkward,  snapped  their  b(»aks  at  us, 

rtSue  ti)»iK;n(lix  for  iiattK>  of  pluiit^  colleclcd. 
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and  oc'casionally  losing  their  balance  from  overha^ste,  fell  forward  on  their  chins. 
This  proceeding  usually  made  them  active!}'  sick. 

Few  of  the  birds  seemed  frightened,  and  with  the  exercise  of  a  little  care  we 
were  able  to  approach  most  of  the  species  as  close  as  we  wished.  It  was  certainly 
gratifying  to  be  able  to  walk  up  to  an  albatross  or  a  booby  and  watch  it  feed  its 
young,  and  to  record  this  domestic  duty  with  the  camera.  It  might,  j)erhaps,  be 
difficult  to  convex^  the  pleasure  1  experienced  when,  sUmding  in  a  group  of  albatrosses, 
one  came  up  and  peered  into  my  face,  and  finding  my  intentions  good  proceeded  to 
examine  inquisitively  the  polished  top  of  my  tripod.  Many  of  the  young  albatrosses 
would  allow  themselves  to  be  stroked  after  a  ludicrous  show  of  displeasure,  and  would 
soon  api>ear  as  if  they  had  known  us  always.  The  little  rails  scampered  hither  and 
thither,  like  diminutive  barnyard  fowls,  but  soon  returned  craning  their  necks  to 
discover  wh}'  they  had  retreated.  When  we  sat  working,  not  infrequently  the  little 
miller- bird  {Acrocephalus  familiar Im)  came  and  perched  for  a  moment  on  our  table 
and  chair  backs,  and  the  Lavsan  finch  and  rail  walked  al>out  our  feet  in  busv  search 
for  flies  and  bits  of  meat.  The  beautiful  little  red  honev-eater  visited  us  each  day  at 
meal  time,  and  sought  for  '^millers-'  in  the  crannies  and  seams  between  the  ))oards. 
Thus,  wherever  we  went  we  were  free  to  watch  and  learn  and  were  trusted  by  the 
birds.  It  seems  a  most  touching  and  unicjue  experience,  and  one  which  demonstrates 
all  too  forcibly  the  attitude  of  wild  creatures  which  have  not  yet  learned  that  man  is 
usuallv  an  enemv. 

Our  visit  could  scared  v  have  been  better  timed.  Had  we  been  earlier  we  would 
have  missed  the  nesting  of  the  smaller  land  birds,  and,  if  later,  the  terns  would  have 
all  hatched  young,  and  the  same  is  true  of  the  boobies  and  frigate  birds. 

The  following  species  were  found  either  with  eggs(*)  or  with  young  (t): 


Sterna  fnlipinosa.* 
Sterna  lunata.*  t 
Anous  8toli(iu8.* 
MicranoUvS  hawaiiensis.*  f 
Gygis  alba  kittlitzi.*  t 


Dionieclea  nij;ripe.s.t 
iEstrelata  hyp()leuca.t 
Purtinus  nativitatis.* 
Phai'thon  nibricauda.*  t 
8ula  cyanops.*! 


Frepata  aquila.*  t 
Anai^  laysanen.^is.*  f 
Porzanula  palnieri.* 
Iliniatione  freethi.* 
Telespiza  can  tans.* 
Acrocephalus  familiaris.  * 


Diomedea  immutabilis.f  ,  Sula  pisi-ator.*  t 

The  following,  though  breeding  species,  were  not  laying: 

Paffinus  cuneatiis.  .i  OcieanfKlronia  fuliginosa. 

The  following  migrants  were  present  at  the  time  of  our  visit: 

Chanulrius  dominicus  fulvus.  Heteractitis  incanus. 

Arenaria  interpres.  Numenius  tahitien^is. 

With  such  a  vast  bird  population,  numl>ering  doubtlessly  many  hundreds  of 
thousands,  it  is  not  surprising  that  there  should  be  some  method  in  their  distribution 
and  that  the  various  species  are  found  more  or  less  in  colonies.  For  reasons  best 
known  to  themselves  many  of  the  species  have  chosen  definite  localities.  Thus, 
Diomedea  nigripef^  is  found  breeding  on  the  sand  beaches  on  the  north,  east,  and 
south  sides,  but  not  elsewhere.  S'l/a  ct/auoj^s  is  restricted  to  the  narrow,  littoral, 
sedge-covered  slope  on  the  same  sides.  Sterna  hmata  chooses  the  summit  of  the 
littoral  slope  all  the  way  around  the  island.  Strnm  fulHiimtsd  encircles  the  islet  in 
a  wide  band,  from  the  divide  along  the  inner  or  lagoon  slope,  inside  the  ring  of 
lunata  settlements,  ^f^irelafa  lnj^oleuai  burrows  where  the  siind  is  deep  tliroughout 
the  area  covered  with  tall  grass,  down  to  near  the  open  plain,  where  in  favorable 
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places  it  is  replaced  by  Ptiffimis  cuneatiis^  which  thus  encircles  the  lagoon  in  a  ring 
inside  of  the  immense  ^^trelaUi  colony. 

The  distribution  of  other  forms  is  about  as  regular  as  these.  Not  only  is  there 
a  horizontal  distribution,  but  also  a  vertical.  The  number  of  breeding  birds  is  so 
prodigious  that  favorable  space  is  at  a  premium,  and  several  species  live  one  al)ove 
the  other.  Thus,  in  burrows  beneath  the  ground  are  found  ^Estrel<ita  and  Pujfinus 
cuneatus^  and  above  them  Sterna;  while  in  bushy  areas  Pha^^thon  and  Pu^nus 
natimtatu  may  take  the  place  of  Sfertm,  Still  higher,  in  shrubs,  Tdeaplza  and 
Acrocephalaia  make  their  nests,  the  topmost  branches  being  occupied  by  Snla 
piscator^  Fregata  aquila^  and  Mleranaus  hawaiiimsis.  As  Dr.  Schauinsland  puts  it, 
"the  comparison  with  series  of  flats  in  large  towns  is  opportune." 

The  birds  do  not  all  breed  in  greatest  numl)ers  at  the  same  time,  but  there  is  a 
certain  succession.  This  has  }>een  well  stated  by  Dr.  Schauinsland,  whom  I  quote 
in  translation: 

In  spite  of  this  excellent  use  of  all  the  spat'e  at  their  dipposal,  the  binls  which  have  chosen 
Laysan  for  their  breeding  home  would  not  be  able  to  find  satinfactory  places  if  they  all  arriveil  at  the 
same  time.  They  are  therefore  obliged  to  take  turns,  so  that  some  8i)eoies  of  sea  birds  leave  the  place 
as  soon  as  their  young  are  strong  enough  to  fly,  and  while  the  former  occupant  is  leaving  the  new- 
comers already  begin  to  arrive.  Thus  there  is  a  constant  coming  and  going,  and  it  follows  that  breeding 
species  are  found  at  almost  every  season  of  the  year,  a  fact  which  is  remarkable  even  in  the  tropics 
where  the  breeding  season  is  generally  less  regular  than  in  our  latitudes.  In  this  way  a  most  definite 
succession,  which  probably  dates  back  thousands  of  years,  takes  place  year  after  year  in  the  arrival 
and  departure  of  certain  species." 

During  the  seven  da}  s  that  the  Afiafro^ss  remained  near  Laysan,  Mr.  Snyder 
and  myself  remained  on  shore,  the  guests  of  Mr.  Max  Schlemmer,  to  whom  the 
success  of  our  visit  is  largely  due.  We  were  thus  able  to  verify  our  few  o})servations 
on  the  habits  of  the  birds  many  times,  and  Mr.  Schlemmer  gave  us  valuable  hints  as 
to  the  location  of  the  land  birds'  nests.  He  also  presented  us  with  a  small  collection 
of  eggs.  Various  members  of  the  party  came  ashore  at  different  times,  and  a  survey 
of  the  island  was  made  by  the  officers  of  the  ship.  Much  of  our  time  was  necessarily 
taken  with  the  preparation  of  specimens,  but  as  often  as  possible  daylight  hours 
were  given  to  photograph}^  and  observation,  while  the  less  interesting  but  necessary 
labor  of  caring  for  skins  was  left  till  after  sundown. 

On  the  evening  of  May  23  the  AlhatroHti  weighed  anchor,  and  on  the  afternoon 
of  May  28  arrived  at  French  Frigate  Shoals.  This  is  an  extensive  reef  under  a  few 
fathoms  of  water,  with  four  sand  islands  projecting  above.  The  shoal  is  rudely 
crescent-shaped,  the  hollow  toward  the  south,  and  on  its  southern  edge  is  a  lava  rock 
rising  120  feet  above  the  sea.  The  larger  islands  are  covered  with  vegetation,  but 
we  were  unable  to  land  on  account  of  rough  water  on  the  shoal. 

Birds  were  plentiful,  especially  around  the  tall  rock.  Early  in  the  morning 
terns  fairly  swarmed  over  the  largest  sand  islet.  We  saw  here  for  the  first  time  a 
graceful  little  gray  tern,  Procelstenia  8axattlu<^  which  was  later  captured  on  Necker 
Island.  It  was  undoubtedly  nesting  on  the  tall  rock.  Other  birds  which  were 
positively  identified  were:  Sterna  fuliginosa^  Sterna  Imiata^  Gygu  alba  kittlitzi^ 
Anous  stolidus,  Dlotnedea  immutabilis^  Dlomedea  nigripes^  Pwffinus  nutivitatis^  Sula 
\cyanop8^  Snla p^^cator^  Svl<i  sula^  and  Fregata  aquihi. 

oDrei  Monate  aui  einer  Koralleninsel,  p.  49. 
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We  left  the  vicinity  of  the  shoal  on  the  evening  of  May  29,  and  arrived  near 
Necker  Island  (latitude  23^  35'  N.,  longitude  164^  41'  W.)  the  afternoon  of  the  next 
day.  Xeeker  Island  is  a  dark,  forbidding,  rather  precipitous  rock  of  volcanic  origin, 
attaining  a  height  of  300  feet.  It  is  alx)ut  seven-tenths  of  a  mile  long  and  is  shaped 
like  a  rude  fishhook,  the  shaft  extend  nearly  east  and  west,  the  \mvh  InMng  a  rugged 
peninsula  pointing  toward  the  northeast  and  inclosing  a  rocky  and  turbulent  cove. 

The  island  is  entirely  composed  of  lava,  mostly  of  a  sooty  gray  or  black,  with 
streaks  of  dull  dark-red  through  it.  The  sides  of  the  rock,  though  steep,  are  intri- 
cately terraced,  especially  on  the  northeast  point,  where  there  is  a  series  of  shelves 
and  all  sorts  of  knobs  and  <'rannies,  making  the  place  ideally  fitted  for  the  occupation 
of  birds.  The  succession  of  terraces  is  curious  and  appears  almost  artificial  in  places. 
Each  shelf,  from  1  to  10  feet  wide,  is  succeeded  by  a  slightly  overhanging  rise.  These 
perpendicular  steps  are  full  of  lK)wl-like  hollows,  deep,  irregular  crevices,  and  jutting 
knobs,  and  form  excellent  nesting-places  iovGygls  alha  klttlltzi^  ProeelAttrrtta  saxatilisy 
Sterna  hinnta^  Pujinim  cuiuattff*.  Buhrerm  bvhrei*!^  and  PhaPthon  ruhrtcauda. 

Out  on  the  open  shelves  one  finds  other  birds,  such  as  Sterna  fuUghiom^  Anmts 
Htolidu'S^  Stda  cf/anfjjM^  St/ta  .s//^^  and  D'unnadva  hninutuhUtH,  The  wider  shelves  of 
the  island  are  sparsely  covered  with  a  fleshy -stemmed,  yellow-flowered  portulaca 
{Portulaca  latt-a)^  and  the  summit  is  ratht^r  plentifully  grown  over  with  Chenopodhtai 
sandxcH'htnm  bushes,  on  which  large  colonies  of  S^iln  jpisraft^r  and  Frrtjata  aquila 
were  nesting  at  the  time  of  our  visit.  The  bright  red,  putfed-out  gular  sacs  of  the 
male  frigate  birds  could  )x*  discerned  with  a  glass  from  some  distance  at  sea,  shining 
out  like  great  red  fruits  among  the  green  foliage  of  the  summit. 

We  landed  in  a  little  cove  on  the  north  side  of  the  island,  through  the  skillful 
management  of  Mr.  A.  B.  Alexander.  The  rocks  rise  abruptly  out  of  the  water, 
and  the  whole  north  side  is  very  precipitous.  A  shelf  of  rock,  just  al)ove  the  surf, 
makes  it  possible  to  go  about  without  difficulty.  We  found  birds  in  great  aimndance 
and  were  fortunate  to  meet  almost  at  once  the  diminutive  i>early  y;vx\y  tern  which  we 
had  seen  at  French  Frigate  Shoals.  This  species  turned  out  to  be  new,  and  I  have 
called  it  PnK-tlMttma  sajuitllif<"  l)ecause  it  always  lays  its  Qg^  in  hollows  among  the 
rocks.  Its  nearest  relative.  Prm'tlsttrrna  clnerm^  is  an  inhabitant  of  Austndian  and 
New  Zealand  seas.  We  were  also  so  fortunate  as  to  dis<*ov(»r  the  eggs  and  downy 
chick,  and  an  iimnature  bird  in  full  juvenal  plumage. 

It  proved  very  interesting  to  compare  the  nesting  sites  of  the  same  species  on 
two  such  diflferent  islands  as  Necker  and  I^iysan— the  one  high,  steep,  and  rocky,  the 
other  low,  flat,  and  sandy.  (rij(jix  alha  lUtlltzu  liere  nuich  more  common  than  on 
La^'san,  still  clung  to  the  rocks.  Strrua  fnltfjindsa  chose  the  softest  spots,  where  an 
accumulation  of  soil  had  collected  on  the  shelves.  Both  X//A/  piscator  and  Fregnta 
aquihu^'i  a  rule,  nested  in  the  bushes  on  the  summit  of  the  island,  just  as  on  Laysan. 
hut  PtfjffnNs  cf/?)^atif>i  and  P/ta^'t/fon  rtihricnuda  have  been  obliged  to  seek  crevices  in 
rocks.  They  seem  as  prosperous,  however,  as  on  Laysan  amid  the  sand.  Birds  are 
abundant  and  most  of  the  available  space  is  occupied.  As  on  Laysan,  so  here  the  sooty 
tern  is  the  most  plentiful  species,  while  the  black-footed  albatross  is  probably  the  least 
abundant  of  the  breeding  forms.  One  interesting  find  on  this  island  was  the  eggs  of 
Bulweria  b(dwen\  a  gentle,  retiring  little  petrel  of  rather  nocturnal  proclivities. 

Several  of  the  party  who  climbed  to  the  summit  of  the  rock,  not  without  some 

a  Proc.  U.  S.  Nat.  Mus.,  xxvi,  p.  559. 
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difficulty,  found  a  number  of  stone  shrines.  It  is  believed  that  the  native  Hawaiians 
visited  the  islands  periodically  long  ago  for  the  purpose  of  performing  religious 
rites,  involving  sacrifices. 

The  following  were  either  collected  or  jjositively  identified  at  Necker  Island: 

Sterna  fulipinosa.  Diomedea  iminutabilis.  Sula  pisfatur. 

Sterna  liinata.  Diomedea  nigrijiet?.  Sula  sula. 

Anous  8t<>lidiLs.  Puffinuy  cuneatus.  Frejrata  a()uila. 

Micranoum  hawaiiensis.  Bulweria  bulweri.  Heterac'titis  incanuH. 

Pr(H*el8tema  »<axatili8.  Phai**thon  rubricauda.  Arenaria  interpres. 

Gygis  alba  kittlitzi.  Sula  cyanops. 

We  remained  on  Necker  only  a  few  hours,  but  long  enough  to  gain  some  idea  of 
the  profusion  of  ))ird  life  which  characterizes  it.  Without  doubt  we  Avere  the  first 
naturalists  to  land,  else  ProceUUnui  m^vatUl^^  one  of  the  distinctly  noteworthy 
birds,  would  not  have  remained  so  long  undiscovered. 

Ekriy  in  the  afternoon  of  the  following  day,  June  1,  we  sighted  Bird  Island, 
rising  like  a  citadel  into  the  hazy  sk\-  line,  and  the  Alhatrosn  came  to  anchor  at  dark 
off  the  south  side.  Although  we  could  see  nothing  of  the  island,  ))irds  were  much 
in  evidence  by  their  cries.  An  Occ(fnfpdroniafuli(jlnofi<i  Hew  aboard,  attracted  b}'  the 
glare  of  deck  lights,  and  on  the  following  evening  Bul(rrr!a  and  PujfinnH  cnhvatus 
were  similarly  lured  in  some  numbers. 

From  our  anchorage  Bird  Island  appeared  like  a  very  steep,  half-funnel-shaped 
hillside,  with  several  bold  rocks  and  cliffs  rising  from  the  general  slope.  Two 
sulcuses,  on  the  east  and  w(»st  halves,  di\  ide  the  slope  into  three  ridges,  and  in  each 
little  valley  there  is  a  group  of  palm  tre(^s.  The  peak  to  tlie  west  rises  i)03  feet. 
The  whole  of  the  south  side  is  covered  with  a  growth  of  bushes  and  rank  grass. 
This  portion  of  the  island  suggests  half  of  an  old  crater.  The  west,  north,  and  east 
side^  rise  as  a  w^all  of  naked  rock,  straight  and  sheer  to  an  imposing  height.  The  west 
face  is  black  and  menacing  and  perfectU'  peri>endi<'ular. 

We  were  in  the  vicinitv  of  Bird  Island  two  days,  }>ut  the  sea  was  too  heavv  for 

landing.    In  fact,  a  safe  landing  can  l)e  made  only  in  very  quiet  weather.     The  shore 

on  the  south  side  is  so  rocky  that  even  a  small  swell  causes  considerable  conmiotion. 

Birds  nest  all  over  the  island.     Those  species  which  love  the  cliffs  find  a  congenial 

home  on  the  precipices  and  in  the  escarpments  of  the  south  side,  while  the  boobies 

and  man-o'-war  birds  live  among  the  bushes  on  the  grassy  slojx^s.    In  fact,  the  whole 

mountain  seemed  alive  wuth  Suhi  cf/ifNoj\s^  Su/<f  ju'^cotor,  and  Sfff(f  ftufa.     The  last 

species  lives  along  the  top  of  the  low  escarpment  which  rises  out  of  the  sea  along  the 

south  side.     These  three  species  and  man-o'-war  birds  were  continually  flying  around 

the  vessel,  as  were  likewise  the  various  terns.     We  noted  with  plejisure  PnMYhtenm 

aaxatilis^  which  was  common.     We  saw  only  one*  or  two  Difuntdtd  iimnatahnix  west 

of  the  island  some  miles,  but  a  number  of  nhjrlpvH.     Birds  collected  or  otherwise 

identified  are: 

Sterna  fuli^inosa.  Diomedea  nijrrif»eH.  Sula  cyanops. 

Sterna  lunata.  Putiinus  cuneatus.  Sula  piscator. 

Anous  stolidus.  l^utfinus  nativitatis.  Sula  sula. 

Micranous  hawaiiensis.  Bulweria  bulweri.  Fn^jjata  aquila. 

Procelstema  saxatilis.  Oceanodronia  fulijirinosa.  Charadrius  dorninicus  fuh'us. 

Gvgis  alba  kittlitzi.  Phacthon  rubricauda.  Arenaria  interpret. 
Diomeilea  iinuiutabilis. 

We  left  Bird  Island  waters  on  June  3,  and  late  at  night,  some  3.')  miles  south- 
west of  the  rock,  heard  many  Sttrrna  fulujtnosa^  which  were  thus  scouring  the  sea  at 
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a  considerable  disUmce  from  their  nests,  for  it  is  reasonable  to  sup|K)se  that  these 
were  nesting  birds. 

The  A/l/(if/'<Ms  visited  Bird  Island  agiiin  August  5  and  reuiained  four  days  in  the 
vicinity.  Although  a  landing  might  i)ossibly  have  been  made  with  considerable  risk 
when  we  first  aiTived,  the  problem  of  leaving  the  island  proved  scarcely  reassuring, 
so  that  we  had  to  be  content  with  again  observing  the  birds  from  a  distance.  All 
the  sptH-ies  seen  during  the  tirst  trip  were  again  noted,  with  the  exception  of  the 
aUwitrosses,  both  kinds  of  which  were  absent.  The  terns  of  the  vear  were  now  full- 
fledged  and  flying  aix)ut,  the  spotted  plumage  of  the  young  of  fnnata  *Ain\ffdf(/lnostt 
rendering  them  especially  conspicuous.  Young  bcx)bies  were  connnon  also,  and  all 
stages  of  plumage  between  the  immature  and  adult  could  i)e  noted.  Ksi)ecially  con- 
spicuous were  the  juvenile  Sula  snhi^  which  are  wholly  brown.  Pmolxttrmt  sajca- 
tilU  was  still  abundant.  About  3o  miles  east  of  Bird  Island  we  saw  a  white-tailed 
tropic  bird  {Phal'thtm  hptnrHt<).  This  was  the  farthest  west  in  the  group  that  we 
noted  the  species,  although  alx)ut  Kauai,  Niihau,  Oabu,  Molokai,  and  Maui  it  was 
frequently  observed. 

LIST  OF  SPECIES. 

LARID.*. 
Sterna  fuliginosa.     StHtty  Tern. 

Stf.ma  fuIiijiniHKi  (}me\.,  Syst.  Nat.,  i.  ii.  IT.v*.  |>.  i'n'^. 

While  the  Aifnttm.^^  was  still  some  <listamv  from  I^ysan  we  eouM  t»ai«ily  distin^iish  preat  swarms 
of  birds  hoverinjr  over  tlu*  islainl  so  a^  to  form  a  veritable  cloud.  The  j^reater  iiuiiiIht  of  this  excite*!, 
screaming;  multitiule  were  sooty  tt*rns.  Their  cries  rea<-h  one  at  S4»a  as  a  low  murmur,  but  in  the  midst 
of  a  i>o|nilous  district  the  noise  is  simply  <leafeninp,  and  whenever  we  wanderiMl  amonp  their  "nests** 
we  were  r»bli^c<l  to  susjuMid  couversjition. 

The  sooty  terns  live  in  a  prcat  colony  which  extends  alonp  t!ie  up|>er  hall  of  the  interior  slope 
c<.)mpletely  anjund  the  island,  with  only  a  few  interniptions,  and  arc  thus  fountl  alm(»st  entirt^ly  among 
the  bushy  grass;  on  the  wi'St  side  the  community  extends  nwirly  to  the  low  bluff  overlooking;  the  sea. 
Their  distribution  on  such  a  small  island  is  only  of  interest  when  compared  with  that  of  a  near-by  relateil 
species,  the  two  forms  mutually  iurre^Mnp  to  keep  afiart,  though  necessarily  living  in  close  proximity. 
Thus  the  white  aUjatross  or  gony  ha»»  preempted  the  greater  part  of  the  island  and  ha«  rek»gated  the 
blaek-ffx>te<l  albatross  to  the  sand  ]H*a4^hes.  S<1  the  sooty  teni,  ])y  virtue  of  greater  numliers,  has 
crowded  the  gray-backe<l  tern  i  Sterna  Innata)  towani  the  sea,  where  the  latter  occiipies  a  narrow  strip 
of  island  Ix'tween  the  colonies  of  Sfernn  fnlujinnsa  and  the  ])eaches  and  also  a  few  s<'attered  Kw'alities 
near  the  lagoon.  It  is  much  less  numerous  than  S.  fuUginitstt^  which  has  evidently  gotten  the  l>est  of 
the  stniggle,  if  struggle  there  has  lK»<'n.  Sterna  hniata  l)egins  to  nest  s(H>ner  than  S.  fulKjinasa  and 
presumably  arrives  earlier. 

The  so<ity  terns  nest  in  among  the  tall  grass  and  the  single  i»pg  is  laid  directly  on  the  sand,  with 
sometimes  S4*anvly  a  hollow  to  suirgt»st  a  nest.  The  eggs  are  platt^l  very  closi'  togt'ther  in  many  lo<*ali- 
ties — so  ch>.*<e  that  it  is  sometimes  ditlicult  to  pn»gn»ss  and  not  walk  on  them.  The  binls  are  very  loath 
at  times  to  leave  their  m^t.  and  scold  soundly  U'fore  finally  slipping  off.  When  at  hifiX  driven,  they 
limp  away,  dragging  their  wings  in  a  painful  manner,  just  as  our  own  birds  do.  Thus,  here,  on  a 
little  island,  is  this  tirmly  implanted  instinct  strongly  in  evidence,  and  prarti.«e<l  where  it  can  l>e  of  no 
I>owible  advantairt»  to  the  bird.  Sometimes  a  dozen  or  more  will  struggle  on  ahead  of  the  |>e<lestrian, 
trampling  over  each  other  and  crying  iinvssantly,  kickimr  ^^\>  to  the  right  and  left  in  a  mad  endeavor 
to  escajje,  while  overhead  their  fellows  keep  up  an  incessant  s<n'aming.  There  is  always  a  great  cloud 
of  these  binls  flying  l>ack  and  forth  over  the  lolony.  even  when  no  disturbing  element  is  present. 
They  seem  to  nee<l  the  nervous  excitement.  Just  at  sunrise  they  are  s|Mjntant*ou.'<ly  most  noisy,  for 
then  they  apparently  are  returning  fn)m  the  s<'a,  where  I  have  heanl  them  at  various  times  during  the 
night.    The  illustration  of  these  terns  flying  gives  a  good  idea  of  their  actions  on  the  wing.    (Fig.  2. ) 
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All  the  eggs  of  this  tern  were  fresh.  We  ate  many  of  them  while  on  the  inland  and  foand  them 
superior  to  those  of  the  domestic  fowl.  Mr.  Schlemmer  informed  us  that  the  egg  of  the  albatross  is 
the  finest  of  all. 

The  eggs  of  the  sooty  tern  var\'  much  in  markings,  but  can  usually  he  told  from  those  of  Sterna 
lunata  by  greater  size  and  usually  coarser  slotting.  The  ground  color  is  white  or  occasionally  a  cream 
buff.  One  type  of  marking  consists  of  (U*ep  burnt  sienna  and  grayish  vinawous  spots,  with  (xx'asional 
nearly  black  scrawls  8cattere<l  rather  evenly  over  the  whole  surface.  These  s{K)ts  are  1,  2,  and  3  nmi. 
in  diameter,  with  occasional  larger  and  smaller  ones.  Another  less  prevalent  variation  consists  of 
heavy,  very  deep  burnt  sienna  l)lotche8  (5  mm.  to  15  mm.  in  extent)  congregated  in  a  zone  near  the 
blunt  end,  and  lesser  pale  grayish  vinaceous  and  deep  burnt  sienna  spots  sparsely  scattered  over  the 
rest  of  the  egg.  A  very  handsome  type  has  the  brown  laid  over  the  vinaceous,  and  occasionally  the 
deep  burnt  sienna  or  chestnut  shawling  off  to  one  side  into  light,  caused  by  the  spiral  twisting  of 
the  egg  in  the  oviduct."  One  sj)ecimen  shows  this  to  a  marked  degree,  having  long  chestnut  dauljs 
extending  spirally  from  the  big  end.^  Still  another  type  has  tine  brown  and  grayish  vinaceous 
maculations  scattered  all  over  the  egg,  but  more  numerous  at  tlie  blunt  end.  An  abnormal  specimen 
s  entirely  without  markings,  being  pure  white.  The  shajK*  is  ovate,  either  elongate  or  thick.  An 
average  spet^men  measures  53  mm.  Viy  !^5  mm. 

This  s{>ecies  has  been  found  on  Midway  and  Lit^iansky  islands,  and  we  encountered  numbers 
off  the  French  Frigate  Shoals,  where  in  1891  Henry  Palmer  found  large  bree<ling  colonies.  On 
Necker  it  is  the  most  abundant  tern,  and  as  noisy  as  ever.  The  birds  lay  their  eggs  on  the  shelves  of 
roc^ks  where  there  is  some  soil  and  matted  succulent  j>ortulacas.  Tnlike  those  on  I^ysan,  all  the 
eggs  were  atlvanc^  in  incubation,  and  many  young  birds  were  hatched  and  ])eeping.  Some  were 
perha(>s  a  week  or  10  days  old.  A  few  eggs  of  this  s|x>cieH  were  laid  in  cavities  in  the  face  of  the 
rocks,  where  the  young  were  eminently  able  U)  cling  with  their  sharp  little  claws.  They  pecked 
most  savagely  if  we  attempted  to  disloiige  them.  Likewise  many  i»ggs  were  lai<l  out  on  the  bare  rock 
in  the  full  glare  of  the  sun,  and  1  saw  a  few  perilously  near  high-water  mark,  in  fact  wet  with  spray. 
A  number  of  eggs  of  Oygis  were  in  this  position  also.  Dr.  GillK»rt  found  a  nest  with  two  eggs,  and  saw 
the  bird  rise  from  them.     The  usual  numl)er  is,  of  course,  only  one. 

The  rocks  where  we  di<l  most  of  the  collecting  failed  a  deep  bay,  and  whenever  the  gun  was 
discharged  thousands  of  terns  would  sinuiltaneously  shoot  out  from  the  face  of  the  crags,  as  though 
individually  hit,  filling  the  whole  cove  with  an  incredibly  dense  mass  of  angry  binls. 

The  species  was  abundant  at  Bird  Island  both  in  June  and  August.  On  our  second  trip  we  saw 
many  in  the  spotted  juvenal  plumage. 

Saunders  defines  their  wide  distribution  jis  follows:  "Tropical  an<l  juxta-tropical  seas,  wherever 
suitable  islands  and  reefs  exist;  occasionally  wandering  to  Maine  *  *  *  and  to  Euroi)e,  even  as 
far  as  England.  Almost  unknown  on  the  South  American  side  of  the  Pacific,  otherwise  very  generally 
distributed."*' 

Sterna  lunata.     Gnuj-lMtcked  Terii. 

Sterna  lunata  Peale,  U.  8.  Expl.  Exp.,  Birds,  184«.  p.  277. 

The  gray-backe<l  tern  is  one  of  the  mi>st  chanu^teristic  birds  of  I^ysan,  and  after  Sterna  fvfiginosa 
is  the  most  abundant  of  the  five  terns  bretnling  on  the  island.  Its  habits  are  very  similar  to  thost*  of 
the  sooty  tern.  The  colonies  of  this  spet'ies,  as  mentioninl  under  Sterna  fnliginona y  are  somewhat 
peculiar  in  distribution.  One  largt^  rather  scattertHi  comnumity  encircles  the  island  like  a  narrow 
band,  close  to  the  scAlx'ach  on  the  win<l-swept  scnlgy  sloj>e  fai'ing  the  o<!ean  and  entirely  outside  the 
big  colony  of  sooty  tenis.  There  are  also  some  sepanite<l  and  small  colonies  in  a  similar  {x>sition 
with  reference  t4)  the  lagoon.  In  short,  then*  are  two  mon»  or  less  interruptecl  cin*les  of  gray-lwu'ketl 
terns,  sandwiching  between  them  a  much  greater  community  of  Sterna  falhjinoAti. 

The  single  egg  is  lai<l  on  the  sand,  ami  in  some  cases  on  ban?  phosphate  rotrk.  A  few  young 
hatched  while  we  were  on  the  island,  and  all  the  eggs  were  advanced  in  inculMtion,  whereas  the  eggs 
ot  Sterna  ful'ujinom  were  (piite  fresh,  an<l  many  birds  had  not  yet  laid.  The  egg  of  this  sjHH'ies  is 
smaller  than  that  of  Sterna  fnliginom.  No  two  sjjecimens  are  alike,  as  is  usually  the  (^a«e,  I  believe, 
with  sea  birds.     The  ground  color  is  white  or  very  j>ale  yellowish,  and  the  sj)ottings  a  rich,  often 


rtGriiint'll,  Pacillc  Coast  .\vif.  No.  1,  Birds  of  thr  Ktitzfbiic  .Sound  Kcfirioii,  Alaska,  p.  24. 

frNoUKl  also  by  Sno<ljfra.»»  «t  Heller,  Birdn  of  Cilijipertou  and  ('«h'i>h  I«.,  <I»nM'.  Wash.  Acad.  8ci.,  iv,  1902,  p.  fi07. 

'•Cat.  Birds  Brit.  Miw.,  xxv,  p.  105. 
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deep,  chestnut,  over  shell  markings  of  lilac  pray  edged  with  vinaceous.  The  niaculations  are  some- 
times evenly  riistributed,  fine  8jx)ts  of  <leep  brown  over  broader  nplashei^  of  gray,  but  in  the  iX)mmoner 
type  of  marking  the  8pots  are  larger  and  more  numerous  at  the  bUmt  end.  The  contours  vary  from 
blunt  ovate  to  elongate  ovate.     An  average  specimen  measures  4()  by  33;  an  elongate  one  48  by  29  mm. 

One  parent  always  stanils  guard  nvvr  the  nestling,  'and  the  bird  shown  in  fig.  7,  pi.  3,  was 
very  S4)licitous  for  her  young.  I  found  one  small  comjxany  nesting  right  on  the  V)are  sand  at  the  edge 
of  the  >>each.  Often  the  nest  is  j^laced  under  a  bush,  which,  sf>  far  as  I  am  aware,  is  never  the  t^ase 
with  the  s<.K»ty  tern. 

These  terns,  when  excitwl,  spread  their  wings  slightly,  tilt  the  tail,  and  walk  around  in  circles, 
often  rising  a  little  on  their  toes.  In  flying  they  do  not  carry  the  bill  iH>inttHl  downwartl  like  our 
iHjmuKm  tern,  for  example,  but  straight  ahead  like  a  gull. 

St4nrnit  luiiata  has  l)een  recorded  from  Lisiansky  and  the  French  Frigate  Shoals.  Off  the  latter 
islan(L<  we  found  it  common,  and  likewise  ol)s(Tvc»d  many  on  Necker.  Here  the  gray-backeil  terns 
neste<l  in  shallow  cavities  and  hollows  of  the  rocks  on  the  uiore  exposes!  portions  of  the  island,  and 
only  very  sparingly  on  the  brr>a<l  shelves  with  Stt^runfuUginoMi.  At  Bird  Island  we  found  the  species 
common  in  June,  and  again  in  August,  when  there  were  numbers  of  birds  in  juvenal^  plumage. 

Saunders  gives  the  <listribution  of  this  tern  as  follows:  '*Paumotu  Islands  (rx)w  Archipelago), 
Society  Islands,  Fiji  group,  Phoenix  Islands,  Hawaiian  group,  I^ysan  and  Knisenstem  islands, 
Caroline  and  Pelew  islands,  Moluccas,  Solomon  Islands,  and  oroljably  the  intermediate  islands  of  the 
Pacific."     (L.  c,  p.  101.) 

Procelstema  saxatilis.     Serhr  hlnnd  Tern. 

ProcelfUma  mjratilis,  W.  K.  Fisher.  Prrio.  I'.S.  Nat.  Mtb*..  xxvi.  1903,  p.  'wW. 

This  handsome  little  tern  we  first  saw  off  the  French  Frigate  Shoals,  particularly  near  the  large 
rock  mentione<i  in  the  narrative,  and  its  identitv  was  much  of  a  mvsterv.  When  we  landed  on  Necker 
Island  the  same  species  was  soon  in  evidence,  and  its  egg  was  found  even  l)efore  we  realized  to  what 
tern  it  belonged.  The  binJs  are  seen  usually  sitting  quietly  on  the  rocks,  and  their  small  size  imme- 
diately singles  them  from  the  hosts  of  other  sea  fowl  all  arouncl.  They  fly  with  a  ({uick,  dove-like 
wing  l)eat,  and  were  more  suspicious  of  our  movements  than  any  of  the  other  species.  We  never 
heard  them  utter  a  cry.  Although  they  may  i)erch  near  the  **nest,"  they  are  extremely  non-committal 
as  to  its  exact  i)osition,  lea.ving  the  neigh lx)rho<xl  whenever  the  egg  is  disturl)e<l.  In  fact,  only  one 
binl  wa«  actually  flushed  off  the  egg,  and  that  by  Mr.  Snyder  as  he  was  climbing  the  steep  north  face 
of  th3  island.  The  single  egg  is  laid  in  a  shallow  l.Kjwl-like  i"avity  or  recess  in  the  rock  with  no  nest, 
but  occasionally  a  few  stray  4|uills  and  nibbish  s<'attere<l  alK)ut.     ( Front ispie<'e. ) 

Although  the  binls  were  fairly  common,  my  impression  is  that  the  nests  were  not  nearly  so 
numerous  in  proportion,  but  I  have  no  doubt  that  the  majority  of  the  binls  nested  in  inaccessible 
places  along  the  steep  face  of  the  rock. 

All  the  eggs  were  very  much  incubated  and  we  were  able  to  save  bat  two  specimens.  These  are 
bluntly  ovate  and  bn>adly  elliptical  ovate.  The  ground  color  is  dull  creamy  white,  in  one  specimen 
not  very  thickly  marked  with  roundish,  ro<l-shaj.>ed,  Y-  and  U-  shaped  and  irregular  small  spots  of  clay 
color,  light  sepia  and  w<hk1  brown,  the  shell  marks  showing  various  tints  of  bluish  gray.  In  this 
example  the  spots  are  rather  evenly  distributetl  oyer  the  whole  egg.  The  other  egg  has  more  numerf)us, 
smaller,  and  more  regular  spob»,  about  the  size  of  a  dust  shot,  which  are  scattere<l  over  the  whole 
egg,  but  are  thicker  at  the  blunt  en<l.  The  gray  sp(jts  are  larger  and  more  numerous  than  the  brown 
ones.     The  two  s|»(^cimens  measure  I^i.o  ])y  26,  and  39  by  27  nnllimeters. 

At  Binl  Island  this  tern  is  abundant.  We  were  not  able  to  land  on  the  rcH'k,  but  from  the 
Alfxitroitit  saw  nianv  of  them  as  thcv  flew  Iwick  and  forth.  The  stomachs  of  those  collecte<l  at  Necker 
i*ontaineil  small  silvery  fishes. 

The  present  si)ec:ies  is  nearest  ProcMfritn  r'nuren  ((.iould),  but  in.><tea<l  of  being  ashy  gray  is  more 
bluish  in  general  tone,  with  darker  upper  jwirts,  darker  breast,  sides,  flanks,  anil  lower  tail  coverts 
(instead  of  white  of  cineren),  shorter  and  slenderer  bill,  and  shorter  wings.  In  some  respects  it  is 
interme<liate  between  Procefi<terna  rtrnlea  (Bennett)  and  I*,  rinerta  ((.Jould.).     This  is  true  of  the  size 

a  Following  Dr.  J.  Dwishl,  jr..  I  Imvi-  \\Si.^\  jmynnl  Ihti*  aini  elscwhen*  to  .<jiKnify  the  st'cond  plumaKt*  »>f  a  young 
bird,  or  that  suceet^ling  the  natal  dowii.    As  explained  by  Dr.  Vw\f/:\n,JuvtniUr  is  inexact.     i.See  The  Auk,  XIX,  p.  251.) 
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in  a  general  way  antl  also  of  the  color  of  the  under  parts.  The  under  parts  of  rerulea  are  fully  as  dark 
as  the  back,  which  (in  an  old  Mn  (H)llecttHl  by  T.  R.  Peale,  Dog  Island,  Ix)w  Archipelaj^)  is  more 
ashy  than  that  of  s^axaiiliH, 

I^ocehterria  fuixatiiiA  shows  its  clowr  kinhthip  with  ciruren  in  the  light  lower  parts  and  light  gray 
wedges  on  the  four  outer  primaries;  but,  as  nientione<l  above,  it  is  smaller  than  n/wrm,  with  con- 
spieuoiisly  shorter  wing  an<l  shorter  and  slenderer  bill.  The  under  wing  coverts  are  j)earl-gray  instead 
of  white,  and  the  breast,  sides,  and  lower  tail  coverts  are  decidedly  gray,  whereas  in  cinerea  the  lower 
parts  are  almost  white,  and  entirely  so  on  the  l)elly.  The  general  tone  of  the  plumage  of  chierea  is 
ashy,  but  in  itnj'atUiJt  it  is  somewhat  bluish. 

While  the  geographical  distribution  of  the  present  form  is  very  restricted,  so  far  as  known,  Iwing 
found  on  French  Frigate  Shoals,  Necker,  and  Bin!  islands  only,  that  of  its  nearest  relative  cineren  is 
rather  wide,  ranging  over  "Australian  and  New  Zealand  seas,  Lord  Howe,  Norfolk,  and  n^ighlx>ring 
islands,  the  Kerma<lec  group,  also  the  islet  of  San  Ambrosio,  which  is  nearest  to  the  coast  of  Chile,  but 
lies  outside  the  cold  Antarctic  current,"  and  Eua,  Friendly  Islands.     (L.  c,  p.  13<).) 

A  very  interesting  point  is  the  fact  that  I^oceUt^rua  cende.n  (Bennett)  ranges  in  between  the  two 
forms,  so  that  in  addition  to  being  far  removinl  from  its  nearest  ally,  mxatilis  is  further  segregatet^l  by 
the  intervention  of  this  less  closely  related  Pi)ecies.  Cerulea  is  distributeil  over  "central  Polynesia, 
Paumotu  or  Ix)w  Archipelago,  the  Manpiesas,  the  Soi'iety  to  the  El  lice  islands,  the  Phoenix  group, 
and  the  Fannings  (Christmas  I.),  a  little  north  of  the  Etjuator."     (L.  c,  p.  134.) 

A  redescription  of  ProceUtenui  stuntilU  is  here  a(^lded  for  the  sake  of  completeness: 

Type  No.  188651,  U.  8.  N.  M.,  adult  male.  Bill  black;  pileum  and  fore  part  of  cervix,  lores,  chin, 
and  throat  clear  light  gray  (about  No.  8  or  9  of  Ridgway's  nomenclature),  shailing  to  darker  (between 
French  gray  and  cinereous)  on  nape,  cheeks  and  sides  of  nei^k,  and  i)assihg  into  a  trifle  lighter  gray 
(No.  7)  on  sides,  hind  part  of  jugulum,  breast,  flanks,  and  lower  tail  coverts.  Fori*  i>art  of  jugulum  and 
the  alxiomen  pure  white,  blending  into  surrounding  gray  of  sides  an<l  breast.  Brt»ast  almost  as  pale 
as  the  pileum,  but  lx»comes  gratlually  darker  on  sides,  sides  of  neck,  shoulders,  and  malar  region, 
inck)sing  the  conspicuously  lighter  throat  and  white  jugular  imtch.  An  orbital  ring  is  black  in 
anterior  two-thirds  of  upi)er,  in  forward  and  first  tliinl  of  lower  parts,  and  pun*  white  for  the 
remainder.  The  black  and  white  are  conspicuous,  Ix^ing  from  1  to  2  millimeters  wide.  There  is 
a  small  white  area  just  alH>ve  black  on  "eyebrow."  The  gray  of  the  nai)e  and  hind  neck  and 
shoulders  shades  gradually  into  a  darker  and  less  bluish  gray  over  the  mantle  (alxnit  gray  No.  5  or 
slightly  darker),  which  darkens  into  a  dtnudedly  ashy  gray  (lK'twi»en  slatt^  gray  and  mouse  gray)  on 
wing  coverts.  Secondaries  conspicuously  edgeil  with  white.  The  feathers  of  the  mantle  are  vennicu- 
lated  with  almost  obsolete  bars  of  lighter  gray  (present  also  in  cbicrea  and  cenilea)  which  show  plainly 
in  favorable  lights.  Primarit^s  dark  slate  color,  an  indistinct  light  gray  "wtKige"  on  inner  web  of  first 
three  primaries  (reaching  to  within  25  millimeters  of  tip  on  lirst),  less  conspicuous  on  fourth,  and 
represente<l  on  remainder  by  an  indistinct  lighter  c<1ging.  Shafts  of  primaries  very  dark  sepia.  Under 
wing  coverts  j>earl  gray,  whitish  at  l)end  of  wing.  Rump,  upi)er  tail  covert.**,  and  rectrices  like  mantle. 
Inner  web  of  eat^h  rectrix  edged  with  pale  gray  distally,  In^coming  almost  white  proximally  (less 
extended  than  in  riuerea).  Ix^trs  in  life  a  dull  sepia  black,  paler  towanl  and  on  tibije  and  toes;  webs 
creamy  flesh  color,  rather  lifeless,  with  an  indefinite  eilging  of  sepia  next  to  toes.  Iris  di^p  sepia, 
pupil  black.  Measurements  of  tyiK*  in  millimeters:  I^ength,  in  flesh  285;  wing  18():  tail  113;  culmen 
26;  depth  of  bill  at  ncwtril  (post,  end)  5.5;  bill  from  nostril  17.5;  tarsus  25;  middle  toe  32. 

Adult  female.  No.  188652,  U.  S.  N.  M.  In  color  like  the  male,  but  a  trifle  smaller  (for  size  see  table 
of  measurements). 

Jnrenal  plumage,  No.  188<)53,  V.  S.  N.  M.,  female  immature.  The  upjK»r  jmrts  art*  sn*  a  whole  darker; 
the  pileum  of  <lark  feathers  is  edge<l  with  light  gray,  giving  a  mottle<l  ai>in»arance.  The  mantle  is  darker 
and  more  ashy  than  adult,  lacking  faint  Imrs,  except  cm  longest  tertials.  Inner  tertials,  and  upi)er  tail 
coverts  edgcMl  with  light  gray.  I>ower  parts,  as  a  whole,  lighter  than  adult,  l)eing  white  except  an  illy 
defined  band  across  breast  and  on  throat,  which  are  gray.  Sides  of  head  and  neck  darker  than  adult. 
Black  portion  of  orbital  ring  much  wider  and  more  conspicuous  than  white.  White  area  over  eye  as 
in  adult.     Malar  stripe  white.     Measurements  in  millimeters:  Wing  157;  tail  80;  culmen.l7;  tarsus 23. 

NeMliiu;,  recently  hatched  (male).  No.  188054,  U.  S.  N.  M.  Completely  covered  with  soft  down. 
Pure  white  below.  Oown  white;  sides  and  back  of  neck  very  pale  buff.  Ends  of  wings  white;  inner 
j>ortion  of  alar  and  the  humeral  and  spinal  tracts  brownish  gray  (down  white  at  tijjs  and  brownish 
gray  IhjIow).     Feet  greenish  gray;  bill  blackish. 


BIRDS    OF    LAYSAN    AND   THE    LEEWARD    ISLANDS.  783 

The  following  diagn(«i8  will  serve  to  <lis*tin;^iiish  the  thrtn»  s|>ei'ie?'  of  this  ^'emis: 

n.  Lower  ix&rLn  iu*Hrly  as  dark  as  mantle,  a  i!cei«lu<l  ami  nilher  iiiiifonn  Kr:»>-     N'»  <li.M'frnil)le  white  we<!geN 

in  first  three  primaries reruUa 

aa.  Lower  parts  very  nuieb  lighter  than  mantle.     A  niorr  or  le>«»eon'<pirmMis  lii;ht-gnty  ut'<li;«'  in  thn-eouter- 

mo8t  primaries. 
6.  General  t»>ne  ashy.     Under  wing  e«»verts  and  li»wer  tail  ei>\vrt'<  whitf.  hrea?«t  vrry  pak*  gray.    Size  larger: 

Wing  'iir.  eulmen  2S nnerea 

bb.  General  tone  bluL*«h  gray.     I'nder  wing  coverts  and   lower  tail   (•«»vrris  gniy.     Hreast  de<-idi*<lly  gray. 

wh(»le  under  part-*  more  sufTn.»<e<l  with  gray  than  b.    Size  smaller:  wing  In".;  enlnien  2t» i»urtitUi» 

I  append  the  table  of  iiieasureineiit.s  piiblishe<l  with  the  original  <les4Tiption: 


Number. 


Sex.       Wing.    Tail. 


Cul- 
men. 


Bill 

from 

n«>stril. 


Depth 
of  hill 
at  nos- 
tril. 


Tarvu>. 


ProcfUtrma  uKuratili*. 

r.  S.  X.  M..  18H651.    Tvpe -'ad. 

Orig.  148 ^  ad. 

Orig.  144 rf  A<\. 

Orig.  147 '  ad. 

Orig.  146 'ad. 

Orig.  14o /'ad. 

r.  S.  X.  M.,  \>9^it2 9  ad. 


PrtHtMmta  ciutrrn. 

Acad.  Nat.  Sii.  Phila..ri<WJ. 
Acad.  Nat.  S<i.  Phila..  :i033 
U.S.  N.  M..1.S4IU; 


TyiH? 


Proerltitrmi  rrrnUa. 

Acad.  Nat.  Sci.  Phila..  50i.»9  . 
Acad.  Nat.  Soi.  Phila..  .to:i1  . 
L.  S.  X.  M..  131532 


IftC 

1S.T   - 

1H6 
1>3 
1H5 
IK) 


211 
"•Jt«  + 
•«ll*.S  . 


lis 
l.V) 


113 
1U9 
112 
115 
109 
112 
IIU 


2ti 
2i).  2 
2i; 
2»i.  S 
2.1 

2:> 

25 


2^ 
•2h 
27 


27 
•2t> 
25. 5 


17.5 

17 

17 

17 

10 

If..  5 

ItJ- 


5.5 
5.  5 

.5.  .5 


25 
•25 
•25 
•25 
25 
25 
•24 


Mid4lle 

toe 

with 

rlaw. 


:J2 
:J2 
Ix'iit. 
32 
32 
32 
31 


iy.5 


<».  •> 


2.». .» 


24 


:ti 


I><H'alitv 


Neeker  Id. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 


East  coast  Aiuitralia. 

' .  I 


IVilyne^ia. 

Do. 

M     Dog  Id..  Low.  An-hip 


•»  Wing  tip  gone. 


Anous  stolidus.     .Vfx/////. 
Strrna  fiifiida  Linn..  Sy.«»t.  Nat..  e<l.  lo.  i.  17>.  p.  :>7. 

The  no<i(ly  ranks  fourth  in  relative  almndanr**  anions  the  t«'rn.«^  dwelling  on  l^ysan.  It  does  not 
baild  its  nest  elose  anions  others  of  its  fellows  to  any  inarknl  di*}rree,  thoiijrh  1  found  a  few  small 
colonies.  The  ncnldies  had  ap|»arently  only  reivntly  l)ej;iiii  tt»  lay,  when  we  arrivt^l,  and  I  In^lieve 
their  nambers  increat«e<l  <lurin^  our  stay.  Tht*y  were  livin<r  mostly  on  the  west  an<l  northwest  sides  of 
the  island,  where  they  made  their  nests  on  the  slojies  and  summits  of  the  low  sand  bluffs  next  to  the 
beach.  The  nest  is  usually  on  the  ground,  though  sometinu»s  it  is  plaee<l  on  the  prostrate  branches  of 
a  prtx'umbent  shnib.  It  is  a  much  simpler  structun*  than  that  of  Mirrnmiun  hnmunnsix,  and  when  on 
the  sand  usually  consists  of  a  shallow  ImavI.  Iine<i  roughlv  with  drie«l  se<ljre.  Rarelv  there  is  no  nt*st 
at  all,  the  egg  l)eing  de|>r>site<l  on  the  bare  ground.  When  plart^l  on  the  Waten-down  stems  (»f  bushes, 
as  is  sometimes  the  i-ase.  the  nest  Ini'omes  a  makeshift  platform  of  >tirks  and  se<lge.  The  rather  acute 
ovate  egg  is  a  creamy  white,  s|>arsely  s|)otttH|  witli  li«j:ht  gray,  burnt  uml)er,  and  walnut  bn»wn.  Most 
of  the  brown  sjiots  are  on  the  larger  half,  and  an*  sometimes  small  and  at  otlu*r  times  (piite  largt* 
(4  to  8  millimeter?*  across).  One  egg  has  no  dark  marks,  but  is  s<*antily  s|M»ttt^l  and  streake«l  with* 
light  Mars  brown.     Specimens  vary  from  oS  by  4S  to  51  by  '.^  millimeters.     (  Kigs.  12  and  14. ) 

No<Idies  like  to  gather  in  little  c(»mpanies  on  the  l>earh,  or  on  nnksnear  the  shore,  where  they 
sit  for  hours  dozing  away  or  preening  their  feathers.  They  are  not  so  tame  il*»  their  .«maller  relative, 
Micranoui*  hnwaiiensi^. 

We  found  this  8|>ecies  off  the  French  Frigate  Shoals,  from  which  it  has  already  Infu  re<*orde<l  by 
Rothsi^hild.  Likewise  on  Necker  it  was  fairly  common,  and  we  f»)und  nesis  and  k^i::^'.  Here  the  nest 
was  smaller  than  cm  I^ysan,  the  material  being  n'>tri<-te<l  from  nei-essity  to  the  tleshy  stems  of  Portnlarn 
hUrOf  which  grows  abundantly  on  the  shelves  of  the  nnks.  .\s  ou  l>iiysan,  the  binis  gathenKJ  on 
the  rocks  near  the  water's  edge  ju.»*t  out  of  rearh  of  the  surf.  We  found  the  s|>e<*it*s  at  Binl  Island, 
both  at  sea  and  on  shore,  where  they  were  seen  standing  on  the  ln*ach. 

This  tern  has  a  wide  range,  which  is  given  by  Saun<lers  as  follows: 

**Tropical  and  juxta-tropical  America;  chiefly  on  the  Atlantic  side,  but  also  on  the  Pacific  in 

F.  c.  B.  i^m,  i*t.  A— 2 
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Mexico  and  the  central  reprion;  Atlantic  down  to  Tristan  da  Cunha  (breeding);  intertropical  African 
and  Asian  seas  up  to  Yed<io;  islands  of  the  Pacific  up  to  Layman,  etc.,  and  at*  far  a^  Sala  y  Gomez,  105° 
W.;  also  Chatham  I.,  (lalapagos  (fide  Ridjrway),  but  not  on  coasts  of  Peru  or  Chile.  Breetiing,  as  a 
rule,  where  found.     Once  obtaine<l  off  the  south  coast  of  Ireland.**     (L.  c,  p.  140.) 

MicranouB  hawaiiensis,     HanHiHan  tern;  Sow. 
Micranoiin  hau-niienfis  Rothwhild,  Bull.  Brit.  Oni.  Club,  No.  x,  July.  18VJ3,  p.  xvii. 

This  hand.some  little  tern  is  one  of  the  most  characteristic  birds  of  I^ysan,  where  it  nests  in 
considerable  numl)er8,  ranking  t)erha|)s  third  in  relative  abundance  among  the  terns.  Saving  the 
noddy,  it  is  the  only  one  which  builds  any  nest  worthy  of  the  name,  and  hence  is  remarkable  for  this 
reason  alone.  The  birds  live  in  small  conmiunities,  scattere<l  over  the  island,  either  near  the  sea  or 
in  the  int43rior.  I  found  nests  in  two  different  kinds  of  bushes,  and  they  were  place<l  anywhere  from 
18  inches  to  3  feet  up,  according  to  the  desii-ability  of  location.  They  are  constnicted  of  twigs,  usually 
morning-glory  stems  and  leaves,  and  are  from  10  to  12  inches  in  diameter.  Usually  the  nests  are 
buiK  flat  on  top  of  the  bushes,  or  sometimes  below  in  a  crotch.  There  is  scarc-ely  any  hollow,  and 
occasionally  a  few  feathers  enter  into  the  lining  of  dried  leaves.  The  nests  are  in  a  large  number  of 
cases  completely  j>lastere<l  over  with  droppings,  and  are  used  year  after  year.      (Figs.  9,  10,  11. ) 

The  single  egg  is  laid  early  in  May,  although  from  perfectly  fleilge<l  birds,  which  were  common, 
1  should  judge  these  eggs  to  belong  to  the  second  setting  of  the  year.  All  were  more  or  less  advanced 
in  incubation.  They  present  some  variation  in  size  and  hue.  The  ground  color  is  either  nearly  pure 
white,  creamy  white,  cream  buff,  i>ale  buff,  or  even  light  vinaceous  buff.  Sometimes  the  ^^  is  heavily 
blotched  and  streakeil  with  chestnut  at  the  large  en<i,  with  only  pale,  partially  obstuirtMl,  markings 
elsewhere.  .-Vgain,  these  blotches  and  smaller  spots  are  scattere«l  over  the  egg.  In  another  type  the 
deep  burnt  uml)er  maculations  are  in  small  spot**  and  irrt»gular  lines  fn)m  3  to  8  millimeters  long,  with 
ma*ny  nearly  obscure<l  larger  siH>t«  :.ll  over  the  i»gg.  No  two  eggs  are  alike  in  color,  an<i  it  is  impossible 
to  define  any  special  type,  uide.*<s  it  l>e  the  i>ale-buff  groun<l  tint,  with  scattere<l  deep-brown  ])lotches 
and  streaks.  The  pale-brownish  ground  color  is  \.\w\W  characteristic,  though  s<jme  eggs  are  almost  pure 
white.  The  prevalent  sha|K»  is  ovate,  sometimt»s  very  blunt.  A  large  t»gg measures  47  by  1^3,  a  smaller 
specimen  43  by  30  millimeters. 

This  little  tern  is  <juite  unsu.'^picious  and  allowe<l  us  to  appn)ach  closi'ly.  When  disturlKMl  from 
its  egg  the  noio  flies  about  in  circles  as  if  in  doubt,  and  finally  sirttles  cm  the  edge  of  its  nest,  ^^  shown  in 
fig.  10.  Numl)er8  of  them  habitually  sit  in  company  on  the  tojv*  of  bushes  facing  the  wind,  some 
flying  off  occasionally  and  others  joining  the  group.  Their  oidy  <M'cupation  during  these;  assemblies 
seems  to  l)e  preening  their  feathers.  Very  few  were  sivn  at  sea  during  the  day,  so  that  they  must  fish 
considerably  after  nightfall. 

Speaking  of  this  tern  alxmt  Hawaii,  Mr.  II.  W.  llenshaw  writers:" 

"The  noio  lives  wholly  upon  fish,  to  obtain  which  it  habitually  makes  excursions  offshore  10  or 
15  miles.  Indeetl,  comparatively  little  of  its  food  is  obtained  inshore,  though  occiu<ionally  they  may 
be  seen  slowly  winnowing  their  way  along  the  surf-streaked  coast  and  scanning  the  heaving  billows 
with  anxious  eye  for  their  ipiarry. 

•*  While  following  its  prey  on  the  broad  ocean  the  noio  is  of  much  service  to  the  Hawaiian  fisher- 
men, and  a<'ts  as  his  j>ilot;  for  its  presence  in  numl)ers  in  a  given  spot  marks  the  when»aboutsof  shoals 
of  noi,  a  long  silvery  minnow,  and  there  also  is  sure  to  Ih»  found  the  aku,tor  skipjack,  nmch  sought 
after  by  the  fishermen.  This  tern  never  dives  for  fish,  but  with  a  quick  stiw^p  and  a  dip  of  the  head  it 
seizes  the  unsuspecting  minnow  when  clos<»  to  the  surface. 

"In  the  olden  time  I  learn  that  the  natives  u.sed  to  raid  the  nesting  site^i  of  the  noio  pretty 
regularly  for  both  eggs  and  young,  the  latter  es|H'cially  being  esteemed  delicacies,  as  indeed  were  the 
young  of  most  sea  birds.  For  this  purpo.st»  dark  nights  were  usually  chosen,  and  by  means  of  ton^hes 
and  the  help  of  clubs  the  ohl  birds,  bewildernl  by  the  light,  were  easily  se<*ured." 

Henry  Palmer  found  this  tern  on  Lisiansky  and  Midway.''  We  did  not  stn?  any  at  Frtmch  Frigate 
Shoals,  but  observe<l  a  numl)er  on  Necker,  with<Kit  dis<'overing  any  nests.  We  also  saw  them  at 
Bird  Island  in  August.  The  sj)ecies  is  not  imcoinmon  in  the  Hawaiian  group  proix»r,  and  is  recorde<l 
from  Hawaii,  Molokai,  Oahu,  Niihau,  and  Kauai.  .\s  a  wanden*r  it  is  fouml  likewise  on  the  other 
islancls.     So  far  as  our  knowledge  goes  at  j)reseiit  it  does  not  l)ree<l  outside  this  region. 


«  Birds  of  the  Hawaiian  Islands,  etc.,  1902,  p.  125.  '>  Kothflrlgld,  Avifauna  of  Laynan,  etc.,  p.  43. 


BIRDS    OF    LAYSAN    AND   fHE    LEEWARD    ISLANDS.  785 

GygpLs  alba  kittlitzi.      White  Tern. 
Oygi»  alba  kitaHzi  Hartert,  Ratal.  Vogelsainm.  S<;nckenb.  1891.  p.  2:^7. 

On  Laysan  the  white  tern,  or  love  bird,  a.**  it  is  sometimes  called,  is  one  of  the  least  abundant  of 
the  breeding  sea  binis.  Small  colonies  are  scuttereil  over  the  interior  of  the  island,  but  the  largest  is 
found  in  the  vicinity  of  the  fresh-water  pond.  Here  the  little  white  terns  lay  their  eggs  on  lumps  of 
phosphate  rock,  among  bush  gra-s*?,  or  under  the  overhanging  shelter  of  some  shrub  or  clump  of  vines. 
Only  one  egg  is  deposite<l.  We  found  all  gradations,  from  fresh  eggs  to  fully  fledged  young,  which 
resemble  the  parent.  The  ne.*<tUngs  clung  to  the  rocks  witli  great  j>ersistence  and  fortitude.  The  air 
of  independence  which  they  are  capable  of  assuming  is  very  amusing.  A  peculiar  trait  of  this  white 
tern  is  \\»  habit  of  occaaionally  defK>siting  its  egg  on  the  Viare  limb  of  a  bush,  a**  depicte<l  in  plate  4, 
fig.  16.  Here  the  bird  stands  over  it,  with  confidence  l.)orn  of  success  probably,  and  the  young  is 
undoubtedly  hatche<l,  though  we  siiw  none.  We  watched  the  bird  sitting  on  the  egg  shown  in  the 
photograph,  and  when  she  ttew  off  it  was  not  disturbe<l  in  any  way.  It  is  safe  to  assume  that  a  heavy 
wind  would  play  havoc*  if  this  habit  was  very  general.  We  frec^uently  saw  these  terns  resting  near 
their  **  homes,"  the  two  standing  side  by  side,  but  they  dt)  not  st»em  to  brood  so  much  as  other  species. 
They  do  not  sit  on  their  egg  in  the  ordinary  manner,  but  stan<l  over  it,  as  their  legs  are  short. 

The  eggs  are  very  handsome,  the  ground  color  varying  from  a  faint  greenish  through  very  pale 
buff,  cream,  and  white,  with  traces  of  yellowish.  The  marking  is  different  on  each  egg.  One  is 
heavily  blotched  with  French  gray,  over  which  are  thick  irregular  lines  and  streaks  of  raw  umber 
forming  a  band  near  the  larger  end,  but  s<'attere<l  over  the  whole  egg.  Over  this  are  fewer  lines, 
almost  black,  confine<i  to  larger  half.  Another  egg  is  streaked  and  mottled  with  drab-gray  and  olive. 
Other  eggs  are  heavily  blotched  with  slate  gray,  over  which  are  irregular  patcht^s  of  very  deep  Front's 
brown,  almost  black  in  sjx>ts.  In  some  examples  the  markings  tend  to  l^econie  streaks;  in  others  irreg- 
ular spots.  The  shape  is  bluntly  ovate,  broadly  elliptical  ovate,  or  oval,  which  last  is  pi'rhaps  the 
most  prevalent  contour.     An  ovate  specimen  measures  42  by  30,  an  oval  40  by  .32  millimeters. 

The  old  bird  brings  two  silvery  fishes  to  the  young  and  she  invariably  carries  them  crosswise  in 
her  bill.  Dr.  (iill)ert  capture*!  two  such  fishes  from  a  young  tern.  These  turneil  out  to  \ye  a  silvery 
half-beak,  and  some  spei'ies  not  yet  itlentifieil.  Mr.  Schlemnier  told  me  he  had  always  observed  two 
fishea,  but  Henrv  Palmer, ''  on  Midway  Island,  saw  an  old  binl  with  "not  less  than  four  in  its  beak 
at  once."  The  interesting  part  is  how  the  old  binls  capture^  the  additional  fish  and  still  retain  the  first 
one.     Certainly  the  difficulty  would  seem  great  in  the  case  of  four  fishesi 

Whenever  we  happened  to  wander  near  their  eggs  or  young  the  white  terns  came  and  hovereii  in 
front  of  our  faces  and  peerc<l  intently  at  us  as  if  trying  to  divine  our  intentions.  Just  out  of  reach 
they  would  flutter,  turning  their  heads  from  side  to  side,  occasionally  uttering  a  droll  and  wheezy 
little  cry.  They  did  not  offer  to  jKH^k  us,  but  were  content  to  stare  and  wheeze.  When  fully  satisfied 
they  flew  silently  away,  looking  back  from  time  to  time,  but  would  sometimes  return  for  several  addi- 
tional inspections.  Not  infrequently,  when  we  were  nowhere  nt»ar  a  colony,  one  of  these  terns, 
attracted  by  the  unusual  sight  of  white  helmets,  changed  its  course  and  (*ame  ck>se  to  gaze  at  us  with 
the  same  di.*<concerting  intentness. 

Some  idea  of  the  l)eauty  of  this  species  will  Ik?  gaine<l  when  it  is  rememl)ere<l  that  their  plumage 
is  pure  white,  except  a  black  orbital  ring. 

Henry  Palmer  (op.  cit.,  p.  xvi)  found  (iijfjii^  abundant  on  Midway  Island  and  observed  it  at 
Gardner  Rock,  and  we  saw  many  individuals  off  French  Frigate  Shoals.  On  Necker  it  is  one  of  the 
commonest  terns,  far  more  abundant  than  on  I^ysan,  and  1  am  incline<l  to  think  that  the  s|)ei'ies 
finds  the  rocks  a  more  congenial  home.  The  seeming  disrt»gard  for  the  welfare  of  the  egg  is  well  dem- 
onstrated here,  for  it  is  de|)Osited  on  any  little  insufficient  shelf  of  the  rock,  usually  at  the  e<lge  of 
some  shallow  cavity,  where  it  clings,  s<^)  to  sjjeak.  I  confer*  myself  somewhat  a**tonishe<l  at  the  reck- 
lessness of  this  little  tern.  How  the  egg  is  ever  balanced  on  some  of  the  extraordinary  places  upon 
which  it  is  depositetl,  when  the  birds  are  continually  flying  on  and  off,  i^asses  comprehension.  I 
observed  many  nestlings,  all  small,  ami  saw  one  little  bird  emerging  from  the  egg,  its  mother  standing 
over  it  and  resolutely  refusing  to  dt»sert  her  offspring,  even  though  I  stroke<l  her  back.  She  did  not 
appear  frightene<l,  but  rather  indignant  at  intrusion.  The  s|>ecies  nests  all  along  the  steep  face  of  the 
island,  where  they  can  be  ea.sily  seen  against  the  dark  nx'k.     Alw>  at  Bird  Island  we  found  the  species 


<«  Rothschild.  AvifHUim  of  I^aysan,  etc.,  \k  xiv. 
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coiiiiiion,  both  in  .Jun»' aii<l  An^riist.  Ih-n'  ijjrainst  tlio  Ijhirkisli  crap*  the  little  whit«*  speekn  shone 
out  plainly,  as  on  Necker. 

Saunders  in  the  hritish  Museum  Catalog  <':o(s  not  sepanite  kUtlitzi  from  tilbn.  The  eonibine<l 
cliHtribution  of  the  two  fnmis  is  jrivin  hy  thin  author  as  follows: 

••Fernando  N«>ro!dja,  Trinidad  an<l  Martin  Vas  Islets,  Ascension,  St.  Helena,  Madagas^car, 
Masearene  Islands  an<l  vicinity,  Cha^os  ^Toup,  Hay  of  Henjral,  Malaysia  to  Australia,  Polynesia  to 
Dueie  Island,  and  the  Central  I'aiilic  ^renendly,  up  to  the  Sandwich   Islancls  and  Krusenstern  Islets/* 

(itjtjim  aiha  kittfifzl  wa<  des4Tihe<l  by  Hartert  from  the  Caroline  Islands,  and  ha«  lieen  determine*! 
by  Rothschild  ami  others  to  be  the  form  fnHu  the  Hawaiian  jrroup.  It  is  prol)able  that  all  the  birds 
from  hK'alities  nortli  of  tlu'  e<juator  belonjr  to  this  form.  Althoujjh  descrilxMl  as  a  sul>H()e<'ies,  the  fomi 
will  probably  be  found  to  be  a  full  s|M'cies,  as  the  presence  of  interjfradinjr  fonns  st^ems  a  little 
improbable. 

niOMEI)EH).4:. 
Diomedea  immutabilis.      hnjnttti  AltnttroM;  (itnty. 

DiinimU'u  iuniitituhiliy  Hnih^rh\]*\ ,  WuU.  Hril.  orn,  Cluli.  No.  i\.  iHWt,  j).  xi.viii. 

AVith  many  ornitholo^jists  the  word  Laysan  is  so  intimately  connecteil  with  pictures  of  albatrosses 
that  the  two  have  become  inseparably  as^^ociated.  Surelv  no  birds  can  stand  out  more  vividlv  in  our 
memory  than  these  spl«*ndid  crcatun's,  !iot  alone  on  account  of  their  great  nunil)erH  and  remarkable 
aj)jH»:lrance,  but  more  perhaps  from  the  unusual  tharm  an<l  interest  which  attaches  to  their  ]>er8onalities. 
Their  large  size  and  striking  plumage  at  <»n<"e  raise  them  to  an  exalted  place  among  all  sea  binls,  a 
j)Osition  similar  to  that  whith  tradition  and  fancy  have  ac<'orded  the  eagle  am<mg  birds  of  the  land. 

The  I^iy.'>an  alba<r(»s  or  gony  is  distributed  all  over  the  island,  with  the  single  exception  of  the 
beaches,  which  on  all  si<lcs  rx(e|)t  tlie  west  an*  cidonized  by  the  black-ftK»ted  albatrosV).  The  flat 
j)lain  surrountliiijr  the  lagoon  is  their  favorite  habitat,  and  we  foun<l  the  young  here  in  far  the  greatest 
nundnrs.  This  gn  at  <'oloiiy  extentled  all  the  way  around  the  lagoon,  but  certain  portions  were  inoie 
congested  than  others.  The  largest  single  t't)lony  of  young  is  on  the  south  side  of  th*»  lagoon,  where 
the  ground  has  boen  hveliMl  (»ff  in  ]»ast  years  by  phosphate-rock  <liggers.  Here  from  a  little  eminence 
one  can  look  off  and  s^i*  many  thon.-ands  of  binls  at  a  glance,  but  it  would  be  hazardous  to  guess  how 
many  there  areon  the  whole  i>land.  At  tlw  tijne  of  t)ur  vi>it  the  young  w<*re  aljout  two-thirds  grown, 
the  white  feathers  of  the  J  rea>t  and  idxlomcn  having  in  most  cases  the  appearance  of  the  adult,  but 
the  rest  of  the  body  wa>  covered  with  huig  brown  down,  except  on  the  head,  where  it  was  short.  The 
l)eaks  of  the  young  are  dark  dirty  gray  or  brownish  gray,  while  those  of  the  adult  are  light  greenish. 
There  seems  scarcely  a  tusso<k  of  t!ie  grass  which  covers  the  greater  ]>ortion  of  the  sloi)e«  of  the 
island  but  has  an  ungainly  young  bird  in  its  shad»»w  ready  to  snap  at  the  intruder  with  a  show  of 
fenK'ity.  These  amusing  <reatures  sit  on  their  heels  with  the  whole  length  of  the  tarsus  on  the 
ground  or  tilted  slightly  in  the  air,  as  shown  in  the  illustration.  Their  spare  time  is  s|)ent  in  gazing 
stupidly  around,  but  if  their  rt* verie  is  at  all  tlisturbed  by  one  passing  too  near  they  fly  into  an  appar- 
ent rage,  lean  forward  and  snap  their  Waks  viciously,  or  sway  their  uncouth  IxkUcs  from  side  to  side 
in  a  frantic  attempt  to  maintain  a  balanc'.  Sometimes  they  make  a  rush,  waddling  ahmg  and  darting 
their  heads  back  and  forth  to  the  musir  <»f  ilicking  mandibles.  Hut  thev  onlv  ocvasionallv  come  to 
the  point  of  biting,  an«l  are  always  amenable  to  tact  and  persuasion.     (Figs.  lH-21.) 

Csually,  aftt^r  the  (ir>t  paroxysm  of  snapping  is  over,  one  can  stroke  them  with  little  dangers  f 
scratched  hands.  They  maintain  a  small  tire  of  objection,  with  impotent  nips,  or  try  to  .sidle  off.  But 
sometimes  a  youngster  is  m<»re  determiiUMl  than  the  rest,  it  often  hapiK>ns  that  in  an  eager  nish 
to  scare  an  intruder  the  yountr  bird  stumbles  in  a  i>etrers  hole  anil  falls  forwanl  with  considerable 
force  on  it-^  chin.  In  some  way  nature  nev<'r  meant  an  albatross's  heatl  to  be  lower  than  its  stomach, 
or  the  e«)ncussion  affects  it  unpleasantly,  for  usually  it  disgorges  its  breakfast  very  promptly  and 
enei-getically,  but  luriously  I  never  saw  them  do  thi*^  without  tij'st  falling  over.  Aftersucha  i)erform- 
ance  the  youm;  one  looks  di  jected,  f<»r  it  is  usually  left  hungry,  and  hunger  is  its  chief  trouble. 

The  old  bird>,  however,  are  (juite  different,  ami  do  !iot  seem  to  mind  the  j>resence  of  man.  One 
can  walk  among  them  without  disturbing  their  various  oecupations  and  amusements  in  the  least.  Only 
when  suddenlv  startled  (|»»  thev  exhibit  anv  tcndencv  to  snap  their  bills,  and  then  thev  are  easily 
calmed.  They  back  away  from  any  proffered  familiarity  with  great  rapi<lity,  unless  suddenly  hindered 
by  a  tuft  of  gras.<,  which  event  .'•urprises  them  immoderately.     They  will  not  allow  themselves  to  be 
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handler),  and  make  off  at  a  great  rate  if  one  offers  them  this  indijrnity.  They  have  a  halfHh>u))tinvj 
inijnisitiveneiw  which  lea<ls  them  sometimes  t«)  walk  up  to  the  visitor  and  examine  aiiytlnn^r  rons|»ii-n- 
ou!<  alxMit  hi.s  i>er8on.  One  bird  I »eea me  greatly  interested  in  the  bright  aluminum  cap  to  my  tripi^xl, 
and  strolle<l  up  and  examinc^l  it  t'arefuUy  with  lM)th  eye  and  beak,  ap|K*arinir  sMiuewhat  astonished 
when  the  rap  tinkleil. 

Matters  always  jseem  to  go  harmoniously  among  the  nRMubcrs  <if  a  colony  and  no  ill-will  was 
shown  l)etween  adults.  Tlie  young  birds,  however,  m*ca>ionally  had  ^^liirht  misunderstandings,  ami 
iK'twt^en  the  old  birds  and  strange  youmr  (»nes  there  existed  at  limc<  of  feeding  a  peculiar animcjsity. 

When  standing  beside  their  young  they  present  a  very  attractive  sight,  as  their  plumage  is  always 
innnaeulately  clean.  The  region  about  the  eye  is  dark-jrra>  ish,  overhung  by  a  pure  white  eyebrow, 
which  gives  them  a  decide<lly  i>ensive  apj>earance.  Ttiey  have  an  ii.nate  (»bjection  to  idleness,  and 
<*on8e«|uently  seldom  stand  around  doing  nothini:,  but  spen<l  much  tiim-  in  a  curious  performance,  the 
meaning  of  which  I  am  at  a  loss  to  explain.  It  has  lK*en  calh*d  courtiniz  (  Avifauna  of  Laysan,  etc., 
p.  57),  but  as  the  antics  are  carried  on  during  the  birds'  resi<lence  of  alniut  ten  months  «»n  the  islaml, 
they  are  probably  an  amusement,  in  which  the  albatrosses  indulge  injmoderat*'ly  in  lieu  of  other 
diversion.  This  game,  or  whatever  one  may  wish  to  call  it,  may  have  originated  in  past  time  during 
the  courting  i)eriod,  but  it  certainly  has  long  since  lo.^^t  any  such  sitrnificance. 

The  proceeding  in  brief  is  as  follows:  Two  albatros.«i»sapproath  each  «»ther  In^wing  profoundly  and 
stepping  rather  heavily.  They  circle  around  each  other  n«Mlding  solemnly  all  the  time.  Next  they 
fencv  a  little,  crossing  bills  and  whetting  them  together,  |K'ckinir  meanwhile,  and  dropping  stiff  little 
l)ows.  Suddenly  <me  lifts  its  closed  wing  and  nibbles  at  the  feathers  underneath,  or,  rarely,  if  in  a 
hurry,  merely  turns  it**  head  and  tucks  its  bill  under  its  wing.  The  other  binl  duriuir  this  short  |K*r- 
fonnance  assumes  a  statues<jue  pose  and  either  looks  mechanically  from  side  to  .«.ide  or  snaps  its  bill 
loudly  a  few  times.  Then  the  first  bird  Im>ws  ouj'c  and,  jMiinting  it>  head  and  beak  straight  upward, 
rises  on  its  t<^)t*s,  puffs  out  its  breast,  and  utters  a  prolonged  nasal  irroan.  the  other  bird  snapping  its 
bill  loudlv  and  rapidlv  at  the  .*5ame  time. 

Sometimes  l>oth  binls  raise  their  heads  in  air  and  either  om*  or  both  utter  the  indescribable  an<I 
ridiculous  lx)vine  groan.  When  they  have  tinishi-d,  they  be<rin  bowing  at  each  other  airain.  almost 
always  rapidly  and  alternately,  and  presently  reixat  the  jurformance,  the  birds  reversing  their  role 
in  the  game,  or  not.  There  is  no  hard  and  fa.-^t  order  to  these  antics.  uhi»  h  tlu^  seamen  ^4  the  Alhutmss 
rather  aptly  calle<l  a  *'  cake  walk,"  but  many  variations  occur.  The  majority  of  cases.  ho\ve\er,  follow 
the seijuence  I  have  in<licated.  S)metimes  thret' engage  in  the  play,  one  di\iding  its  attention  U'tween 
two.  They  are  always  most  |K)lite,  never  losing  their  tem|KT  or  offering  any  violence.  The  whole 
affair  jMirtakes  of  the  nature  <»f  a  snappy  drill,  and  is  more  «ir  less  mi'chanical.     (  Figs.  25-2S.  i 

(^)ccasionally  one  will  lightly  pick  up  a  twig  or  grass  straw  an<l  present  it  to  the  other.  Thi>  one 
doeiii  not  acrept  the  gift,  however,  but  thereupon  returns  the  compliment,  when  straws  are  promptly 
dropped  and  all  hands  l>egin  lx>wing  and  walking  about  as  if  tlu'ir  v«'ry  lives  depended  u|M)n  it.  Ii' 
one  stands  where  albatrosses  are  reasonablv  abundant,  he  can  see  as  manv  as  twentv  coui>les  hard  at 
work  bowing  and  groaning  on  all  sides,  and  paying  not  the  sliirhtest  attention  to  his  presence.  Whi  n 
walking  through  the  gras.^y  jM>rt ions  of  the  island,  I  have  seen  white  heads  bobbing  up  and  down 
aV)ove  the  green,  as  solitary  j)airs  were  amusing  themselves  away  from  the  larger  con;rn*'^ations  of 
their  kind.  If  I  walke<l  up  to  them,  they  would  stop  and  ira/e  m  a  <lepiecating  way,  and  walk  off, 
bowing  still,  with  one  eye  in  my  direction.  Havimr  reached  what  the\ considered  a  ropectful  <listance, 
thev  would  fall  to  an<l  resume  their  plav. 

Should  one  enter  a  group  of  albatmsses  which  have  Imiii  nceiitly  eiiL'a'jed  in  thi>  diversi<»n  and 
l)egin  to  lx)w  very  low,  the  birds  will  sometimes  walk  aronnd  in  a  jtnzzhd  sort  of  way,  bfjwing  in 
return,  a  curious  fact,  which  F.  II    von  Kitthtz  recorded  as  early  a<  l^:;4: 

*'When  Herr  Isenbeck  met  one,  he  used  to  bow  to  it.  and  the  albairo>M's  wer'e  polite  enouirh  to 
answer,  l)Owing  and  cackling.  This  could  ea>ily  Im»  regarded  a*-  a  fairy  tale;  but  con>i<lering  that  these 
birds,  which  cFkI  not  even  tly  away  when  a|»proache«l,  had  no  nuij-on  to  rhaiiL'e  their  customs,  it  seems 
quite  natural."" 

One  moonlight  night  we  strolled  over  the  island  after  nocturnal  |Mtri'l>  and  vi>ited  a  portion  «if  a 
populous  albatross  colony.  The  old  binls  were  still  hard  at  work  (•.xecutin^r  that  «|Ueer  "song  dance," 
and  in  the  uncertain  light  the  effect  was  < me  loni:  to  be  remi'mbered.  Their  white  plumaire  made 
them  conspicuous  for  a  long  distance  over  the  stn*tches  near  th**  lagoon.     From  all  sid  s  the  souikI  of 


oExtract  from  Avifauna  of  Laysan,  p.  in  (F.  U.  von  Kittlitzin  Musi^uui  .Si'mkentK-fKiaiiuni.  I,  pp.  117  li  «<7.j. 
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their  groaim  and  bill-Hnappings  w&s  audible  a)>ove  the  coutimial  thin,  high  squeak  of  young  albatrosses 
and  the  moans  and  caterwauling  of  shearwaters  and  i)etrelH.  During  some  quieter  spell  in  the  activi- 
ties of  tlie  vocalists  far-away  groans  were  borne  to  us  across  the  placid  lagoon,  as  a  reminder  that  in 
other  parts  the  g(M)d  work  was  still  going  on.  By  this  time  many  of  the  allmtrosses  had  started  off 
fishing,  as  they  seem  to  do  a  large  i>art  of  it  after  dark,  probably  towanl  morning. 

It  is  interesting  to  not«  that  the  antii*s  which  have  just  been  descrilxnl  are  not  limited  to  this 
species,  but,  in  a  modified  form,  are  practice<]  by  Dinmedt'u  nigripes^  and  are  nientioned  also  by  Roths- 
child and  Harterf  in  connection  with  Diunwden  hrorata  Salvin.  Probably  all  spetnes  of  the  genus 
exhibit  the  trait  in  some  form. 

After  sunrise  the  all)atn)sses  begin  to  fee<l  the  young.  The  old  binl,  coming  in  from  the  sea, 
alights  near  her  offspring,  which  immediately  takes  the  initiative  by  waddling  up  and  pecking  or  biting 
gently  at  her  l)eak.  This  petitioning  always  takes  place  and  i>erhai>s  acts  as  some  sort  of  stimulus,  for 
in  a  few  moments  the  mother  stands  up,  and  with  head  lowered  aiul  wings  held  loosely  at  the  side 
disgorges  a  mass  of  squids  and  oil.  Just  as  she  oi)ens  her  beak  the  young  inserts  its  own  crosswise  and 
skillfully  catches  every  morsel,  which  it  \x)\tn  with  evident  relish.  This  operation  I  saw  repeated, 
with  short  intermissions,  ten  times.  The  last  two  or  three  ejections  of  this  oily  [)abulum  cost  the 
albatross  considerable  muscular  effort,  and  the  last  time  nothing  came  up  but  a  little  oil,  and  stomach 
juices  presumably.  The  young  binl  is  not  at  all  moilest  in  its  demands,  but  keeps  asking  for  more. 
The  old  bird  now  pecks  back  in  an  annoyed  manner,  and  if  the  other  still  urges,  she  arises  and  walks 
off,  usually  to  some  neighboring  young  one,  which  she  viciously  mauls  alx)Ut  the  neck.  This  exhibition 
usually  takes  plac»e  just  l)efore  she  feeds  her  young  and  likewise  between  courses,  as  it  were.  Why 
she  does  this  I  am  at  a  loss  U)  suggest,  unless  it  l>e  mere  ill-will.  The  old  binl  does  not  always  confine 
this  ill  treatment  to  one  strange  young  bird,  but  takes  in  a  circle  of  those  whose  parents  are  alieent. 
The  young  thus  rudely  treated  sometimes  bite  back,  but  usually  do  not  offer  resistance,  uttering 
instea<l  a  plaintive  little  st|ueak.  A  small  mortality  is  the  result  of  this  prac^tice.  Dr.  Gilbert  ol)eerved 
that  Diomedea  nigripes  is  mort*  savagt?  than  the  white  species.  He  saw  a  black -footeil  all>atross  thus 
take  in  a  circle  of  about  twenty  young  immntahili)<  and  "wool"  them  soundly.  Finally,  however,  the 
ruffian  arrive<l  at  a  youngster  whose  parent,  being  unexiK^ctedly  near  by,  set  uj>on  the  persecutor,  and 
in  the  scrimmage  nigripes  was  jnit  to  rout.     (Figs.  22-24.) 

Xear  the  fonns  or  nests  one  not  infrequently  finds  solid  jwllets — disgorged  by  the  young  in  all 
probability,  ami  by  old  birds  Xoa — consisting  entirely  of  scpiid  Injaks  and  opatjue  lenses  of  the  eyes. 
These  lenses  l>ecome  very  brittle  and  aml>er  like  under  the  action  of  stomach  juices  and  show  a  con- 
centric structure.  Candle  nuts,  the  large  seed  of  Alenrites  moUuccana^  wen^  found  by  Mr.  Snyder  in  the 
interior  of  the  island  and  were  almost  un<loubte<lly  ejecte<l  by  albatronses.  As  is  well  known, 
albatrosses  pick  up  all  sorts  of  floating  material,  an<l  candle  nuts  are  fre(|uently  seen  on  the  ocean, 
having  been  swept  st^award  by  mountain  strt^ams.  The  nearest  trees  are  on  Kauai,  about  700  miles 
east.  This  suggests  a  means  by  which  many  hanl,  floating  seinls  might  1h^  c»arrie<l  into  the  interior  of 
islands  by  allmtrosses,  shearwaters,  j)etrels,  and  frigate  bin  Is,  and  thus  obtain  a  foothohi,  whereas  if 
swept  ashore  on  l)arren  nx'ks  or  l)eaches  they  would  stand  little  chance  of  ever  germinating. 

The  white  albatross  or  gony  lays  one  egg,  on  the  ground  or  frequently  in  a  slightly  raise(i 
mound  with  a  shallow  basin  in  the  top.  We  saw  numbers  of  these  "forms,"  almost  worn  out  by  the 
young  birds.  Acconiing  to  Mr.  Schlemmer,  the  egg  is  laid  alK)ut  the  middle  of  Noveml>er.  We  were 
of  course  out  of  season  to  secure  any,  although  we  saw  numerous  spoikMi  ones  half  buried  in  the  sand. 
Rothschild  ^  descriljes  them  as  follows: 

"  I  have  received  a  series  of  eight  eggs  of  7>.  hnmutabilinj  which  vary  very  much  lK)th  in  shape  and 
coloration.     The  two  extremes  are  as  follows: 

"1.  Very  elongate;  length  111.5  mm.;  width  62.5  mm.;  ground  color  dirty  white,  marked  with 
numerous  large  and  small  blotches  of  a  brownish-maroon  color,  which  are  principally  massed  at  the 
two  ends,  though  there  are  a  few  in  the  central  zone. 

"2.  Very  thick  and  short;  length  100  mm.;  width  70;  color,  uniform  bn»wnish  buff  without  any 
markings  whatever. 

"  The  majority  of  specimens  l)efore  me  are  dirty  white  with  irregular  jxatches  and  sjK>ts  of  brownish- 
maroon  at  the  larger  end." 


a  Novitate«  Zoologrica*.  vi,  1899,  p.  125.  ^ Avifauna  of  Laysan,  etc.,  p.  291. 
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In  the  **A\ifauna  of  Laysan"  there  is  a  plate  showing  'S-arloads"  of  alliatrosifi  eg)jt»,  gup|>OHed  by 
many  persons  to  be  ready  for  shipment  to  Honolulu.  Mr.  Sehlemuier  ai*4ure<l  ine  that  egjr?  have  never 
l)een  sent  to  Honolulu  from  I^ysan.  ami  that  these  eggs  were  gathere<l  together  by  a  photographer, 
who  couM  fin<l  nothing  better  to  do,  for  the  purpose  of  a  s{>e<'taeular  pictnn*.  The  photograph  haa 
liad  a  rather  wide  eirculation  and  led  tf>  some  critioism  of  >f  r.  S<'hlenimer's  prtnUvessor. 

The  all^atrosses  lx*gin  to  arrive  on  I^ysan  alxmt  ()rtol>er  25  and  2r>,  and  they  remain  till  the 
following  August.     Dr.  8<'hauinsland  says: 

*' During  the  last  days  of  Octol)er  the  first  vanguard  of  the  mighty  albatross«es  ai)|>eare<l,  and  a 
few  days  afterwards  the  island  UK>ke<l,  from  an  elevated  i)oint,  as  if  it  was  denst^ly  covert^l  with  large 
snowflakes.  There  wa*»  hardly  a  s|>ot  of  ground  on  which  the  dazzling  white  j)lumage  of  an  albatross 
was  not  apparent  and  the  number  of  these  birds  is  often  so  large  that  many  are  o)dige<l  to  y>e  content 
^•ith  rather  unsuitable  spots,  and  many  must  leave  the  overcrowdeil  area."  " 

The  young  are  hatchtHl  in  February,  acconling  to  Mr.  Schlennuer.  Tht^y  then  are  covere<l  with  a 
gra\-ish- white  down  '*  which  is  soon  supersede<l  by  a  plumage  of  dark-brown  down,  assume<l  by  a 
continued  growth  of  the  original  covering  and  a  wearing  off  of  the  gray  tii»s.  As  the  young  Vnrds  grow 
older  the  white  feathers  come  in  on  the  breast  and  alnlomen  first,  and  the  brown  down  is  in  direct  com- 
munication with  the  terminal  l>arV>s  of  these  juvenal  feathers,  as  is,  of  course,  w  ell  known.  The  feathers 
of  the  back  also  come  in  about  the  same  time,  and  those  of  the  wings,  save  the  quills. 

In  large  colonies  of  animals,  it  has  always  been  something  of  a  problem  how  a  jmrent  is  able  to 
find  its  young  among  so  many  of  its  kind.  The  voice  is  pn^Viably  responsible  in  sf>me  cases,  but  as 
binb*  are  extremely  keen  of  sight  and  evince  a  iK)sitive  genius  for  disi'riminating  landmarks,  I  Ix'lieve 
the  alljatrosses  must  in  s<.>me  way  de|)end  u|K)n  jKM'uliarities  in  the  surroundings  of  their  young.  It  is 
worthy  of  re<*or«l,  however,  that  the  young  often  ".sing"  in  a  thin,  high  s<jueak,  which  is  kept  up 
continuously  for  i>erio<ls,  and  may  \)e  of  service  in  guiding  the  parent,  though  I  could  not  distinguish 
the  slightest  individuality  in  tone.  I  do  not  know  whether  they  <lo  this  when  the  old  birds  are 
ppe*>ent,  but  rememl>er  that  very  many  were  engaged  in  the  cricket-like  song  when  we  visited  a 
populous  colony  late  one  moonlight  night. 

I  saw  numl>ers  of  the  young  sleeping,  their  eyes  being  tightly  cIosimI  and  bills  tucke<l  under  their 
wings.  Some  of  them  did  not  awake  till  touche<l,  and  then  naturally  were  nmch  startled.  The  old 
binls  seem  to  l>e  wide-awake  at  night,  luit  al>out  9  or  10  o'clock  in  the  morning  they  frequently  sleep 
near  their  young,  with  the  bill  and  one  eye  covere<l  by  the  wing. 

The  sliallow,  l>&^in-shape<l  hollow  in  which  the  egg  is  <lei)osited,  is  the  young  albatross's  home  and 
it  usually  does  not  stray  far.  But  as  the  nestlings  gn)W  stronger  sf>  that  they  can  walk  a  little,  all)eit 
very  awkwanlly,  they  wantler  sometimes  a  ro<l  from  the  home  s[>ot  and  engiige  in  mild  squabbles  with 
youthful  neighbors.  The  same  feeling  of  growing  strength  leads  them  about  this  time  to  slowly  fan 
their  wings  Ijack  and  forth  fn>m  time  to  time.  I  hiring  a  light  shower  I  saw  a  considerable  colony  of 
yoong  birds  do  this  together,  after  the  manner  of  cormorant**  drying  their  wings.  When  the  breeze 
is  rather  brisk  they  usually  all  face  it.  Their  spare  time  is  taken  up  with  idly  dozing  in  the  hot  sun, 
preening  their  feathers  or  examining  their  surroundings.  Several  timi»s  1  ol)served  young  l)iniscolle<'t 
dried  grass  and  similar  material,  which  hapi>encMi  to  be  within  reach,  and  carefully  cover  the  hollow 
in  which  they  were  sitting.  Sometimes  their  spirit  of  inquiry  leads  them  into  trouble.  We  found  a 
young  binl,  still  lively,  burie<l  to  its  ntn-k  in  a  collapsed  petrel  burrow.  It  obje<-ti*<l  streimously  to 
l^eing  disinterre<l,  but  appeartnl  little  the  worse  for  its  a<lventure. 

We  saw  a  few  l>i(nneih't  iinmntahiHx  on  one  of  the  smaller  islands  of  the  French  Frigate  Shoals, 
but  the  si>ecies  is  evidently  not  plentiful  there.  On  Ne<'ker  it  is  rather  abundant,  over  the  top  of  the 
island,  where  there  is  more  or  less  vegetation.  l>r.  Gill)ert  estimate<l  roughly  that  there  might  l>e 
from  one  to  two  thousand  birds.  Thev  are  also  scattere<l  over  the  shelves  on  the  sides  of  the  north 
point,  where  I  Sitw  an  old  one  feeiling  her  young.  She  wa.^  much  more  timid  tlian  any  birds  we 
encountereil  on  I.aysan.  I>uring  our  tirst  visit  to  Binl  Island,  June  2,  1  saw  <uie  nr  two  of  this 
species,  but  on  the  second  trii),  in  .\ugust,  none  were  note<l. 

The  gony  was  not  seen  al)out  the  Hawaiian  group  proj>er,  when*  it  o<-eurs  only  as  a  migrant. 
The  spei'ies  is  known  to  bree<l  on  Midway.'"  Lisiansky",  Laysiui,  French  Friirate  Sht>als.  Necker,  and 


«  Drei  Moiintf  auf  eincr  Konilleniusel.  |».  VJ. 
/>  Rolh.«Johil«l,  Avifauna  of  Laysan,  p.  29. 
c  Avifauna  of  Laysan,  etc..  pp.  57,  and  xni. 
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Bini  islandn.  When  not  caring  for  itfl  yoiin^r  it  is  a  wanderer,  and  the  following;  ])aragniph  from 
K  >thsc**iil(rH  Avifauna  of  l^ynan  giveH  Hfune  idea  of  itn  extralimital  distribution: 

**  />.  iininutahilU  i?*,  aH  a  niigrant,  widely  npreail.  Mr.  Alan  Ownston  Bent  me  a  specinkeu  kille<l 
r»n  Myiakejima.  Japan,  in  ()ctolK»r,  189.S  (Bull.  B.  ().  Club,  iii,  p.  xlvii,  June,  1894).  In  the  Museum 
d'Histoire  Naturelle.  in  l^arin,  I  have  seen  a  Hj>eeimen  killed  near  Hawaii  by  M.  Bailleu.  Mr.  A.  W. 
Anthony  found  thiw  H|x»i*ies  near  San  ( ieroniino  and  ( JuadalujH?  inlandn  on  the  coast  of  I^ower  Cali- 
f«»rn!a,  and  it  is  to  l)e  Kuspe<'te<l  that  several  reiH)rts  of  albatn)88es  ob8erve<l  on  the  western  eoast  of 
North  Amerira  refer  to  this  sixries,  and  perhai>s  also  some  of  the  8|>eein»en8  mentioned  by  CaHsin 
(U.  S.  Kxpl.  Kxp.,  i>.  3^W))  might  have  been  7>.  immuinhiU)*.  Certainly  the  binls  mentioned  by  Pick- 
ering (1.  c,  p.  401 )  as  l)eing  observt»d  In^twoen  Oaliu  ami  the  northwest  (roast  of  America,  ami  as  being 
*«//  of  a  blackish  or  dark  dove-color  with  a  white  frontlet  or  a  circle  aroun<l  the  base  of  the  bill,' 
were  all  Ih  nif^ripi's  and  not  the  young  of  the  white  sjiecies;  but  the  white  binls  described  on  page 
iW)  could  only  have  l)een  I).  ImmutahiliM  or  />.  fi//x//r«/»"  (p.  21^2). 

Alx)Ut  1,0(H)  miU^  northeast  of  Oahu,  on  the  Great  Circle  route  to  San  Francisco,  we  saw  a  white 
albatross,  which  I  feel  rea^^onably  sure  was  this  si>ecies  (August  25). 

Diomedea  nigripes.     Hlnck'fiHA«*d  Alhitntftx. 
IHitmedca  nitrriptit  Audubon.  ()m.  Bioj?.,  v.  1H69.  p.  327. 

The  black-foot^nl  albatross  is  very  nnu'h  less  abun<lant  on  Laysan  than  the  white  species.  It 
colonizes  the  sandy  beaches  on  the  iiorth,  eiist,  and  south  sidtv,  but  is  not  found,  except  rarely,  on  the 
wet»t  side.  It  is  likewise*  comnu>n  (»n  the  s<Mlg(M*ovenHl  sIojh*  near  the  In^ach,  in  the  same  habitat  with 
Sain  njaiiopH.     On  one  or  two  occasions  I  noted  them  in  the  interior  with  />.  immutabilh. 

The  habits  of  this  bird  an^  very  similar  to  those  of  Piomcflcn  immiitnhilin.  They  feed  their  yopng 
in  tbe  same  manner,  abus(»  the  nestlings  of  neighl>ors,  and  engage  in  the  i)ei*uliar  perfonnance  described 
al>ove.  Although  very  docile  in  expression,  their  treatment  of  the  young  of  neighbor  birds  is  not 
carrie<l  on  in  a  mild  or  playful  mood.  Their  In^aks  are  very  powerful,  and  when  they  unmercifully 
"wool"  the  young  <mes,  the  process  souietimes  finishes  the  victim,  for  young  which  appear  to  have 
lx»en  misused  are  frecpiently  stM^n  lying  around  dead. 

We  saw  this  spe<'ies  rather  seldom  engaged  in  the  curious  dance,  and  indeed  they  impress  one  as 
more  matter-of-fact  creatures.  The  onlv  difference  which  was  noteii  in  the  (reremonv  as  carried  out 
by  the  two  si)ecies  is  that  ui(/ripn<  spreads  its  wings  slightly  (the  metacarpus  or  **hand"  being  folded 
closed)  when  it  lifts  its  head  to  utter  its  nasal  song. 

This  si)ecies  was  found  on  Midway  and  Lisiansky  by  Henry  Palmer.  We  saw  it  also  at  the  French 
Frigate  Shoals,  an<l  sparingly  on  Necker  and  at  Bird  Island.  None  were  olwHTved  at  Bird  Island  on  our 
setjond  trip  in  August.  It  is  seen  at  sea  much  more  than  I),  imnintnbilh,  and  it  followed  our  ship  almost 
continually  on  the  return  trip  from  I^ysan.  As  wanderers  these  binls  were  seen  in  very  limited 
numbers  in  Hawaiian  waters,  that  is,  about  the  Windward  Islaiids.  All  the  birds  which  follow  steamers 
from  California  leave  when  within  about  50()  miles  of  Oahu,  and  on  our  return  trip  to  California  they 
joine<l  us  about  1,200  miles  from  San  Francisco,  and  1,000  fnjm  Oahu.  All  through  the  night  one  can 
see  them  following  at  a  distance,  or  close  at  hand,  sometimes  settling  on  the  water  for  rest  or  food. 

As  is  well  known,  allmtrosses  are  past  masters  at  soaring  or  sailing.  If  the  wind  is  favorable  they 
are  able  to  skim  over  the  water  for  a  long  time  without  once  flapping  their  wings.  Diomedea  nigripe* 
is  certainly  no  exception  to  the  general  rule,  and  we  had  ample  opportunity  to  witness  their  powers. 
The  long,  slender  wings,  with  long  humeral  l)ones,  are  eminently  fitted  f<»r  this  sort  of  existence,  and 
their  construction  renders  flapping  lal)orious,  for  in  proportion  to  its  size  the  alliatross  is  not  a  very 
muscular  creature  and  could  not  fly  a  great  distance  if  obliged  to  do  so  by  wing  lx»ats.  When  a 
stiff  breeze  is  blowing  alliatrosses  <'an  sail  only  against  the  wind  or  with  it,  and  are  able  to  quarter 
a  breeze,  or  go  <lirectly  across  it  only  for  a  short  <listance  and  when  under  great  momentum.  When 
we  were  steaming  directly  against  the  wind  the  albatrosses  had  no  trouble  in  following  us,  and  they 
would  fly  all  around  the  ship  without  Happing  their  wiijgs  exce]>t  when  the  breeze  was  strong,  and 
then  they  were  oblige<l  to  give  a  few  vigorous  beats  when  turning  up  into  the  wind.  When,  however, 
our  course  lay  at  an  angle  to  the  wind,  a^  shown  in  the  actx)mi>anying  diagram,  they  followed  us  by 
sailing  in  a  series  of  elli{>ses.  They  would,  in  this  case,  sail  directly  against  the  wind,  approaching  us 
on  the  starboard  quarter,  go  over  the  stern  a  short  distance  to  i)ort,  then  wheel  and  scud  before  the 
breeze  perhaps  100  yanls  off  the  starboanl  quarter,  when  they  turned  and  a]>proacheil  us  as  l>efore. 
Their  speed  was  so  su|)erior  to  ours  that  they  were  able  to  keep  up  without  any  trouble,  and  their 
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frequent  tripe  astern  and  ra[u«l  overhaulinjr  a^in  made  onr  mmlierpoine  jrait  all  the  more  apparent. 
Of  course  as  they  neare<1  the  turninjr  |H>int  each  time  they  had  to  quarter  the  breeze  a  little  and  for  a 
moment  wiil  directly  acro»<  it.  Sometimen  at  A  in  the  diajrram  they  were  oblige<l  to  flap  rather 
frantically  to  keep  their  ci|uilihnurn. 

The  position  in  whi<'h  the  winjrs  are  held  when  s^ailiu};  airainst  or  with  the  wind  in  cjuite  charac- 
teristic in  either  ira^e.  When  coniiujr  ii^inst  the  breeze  the  carjwl  Pe^ment  and  primaries  are  lx*nt 
downward,  as  if  to  catch  the  wind,  so  that  the  bird  api)ears  as  in  B;  but  when  the  bird  turns  and 
goes  with  the  breeze  the  ends  of  the  winp<  are  In'nt  up,  as  in  D.  When  sailing  against  the  wind  they 
often  gradually  rise,  but  they  are  likewise  perfectly  capable  <»l  descending,  and  when  going  swiftly 
with  the  wind  they  not  infn*<juently,  in  fact  u.»*ually,  make  a  long  ^»wo<)p  downwards  and  skim  over  the 
water,  rising  a  little  as  they  turn  to  come  to  windward.  The  iH>sition  of  the  wings  in  the  two  cases 
seems  to  be  constant.  In  the  first  case  they  catch  more  wind,  and  the  fact  that  the  birds  generally 
rise  a  little  shows  that  the  wings  art  on  the  same  principle  as  a  kite.  On  the  other  hand,  when  sailing 
with  the  breeze,  the  jxisition  is  such  as  gives  less  resistance  to  the  wind.  The  first  position  (B)  is,  as 
suggested  by  Dr.  Gilbert,  one  of  great  muscular  rigidity. 


bach  to  winojf  ^  ^  ^ 

>'      i'-'     4     y'> 

/  /         /    /O/      /      /      / 

/  /       /        /     /  /       /      course  of  ship 

^^^^N^'vas/  Ao  mind 


One  is  impresse<.l,  when  watching  these  binls,  with  the  fact  that  there  is  a  tremendoiLS  amount  of 
muscular  tension  brought  into  p|ay  to  pn*serve  an  equilibrium.  We  are  told  that  wind  is  not  a 
constant  movement,  but  is  ma<le  up  of  a  stories  of  lulls  and  gusts  following  each  other.  With  con.«um- 
tnate  skill,  the  soaring  l>ird  seems  forever  balancing  itself  and  taking  advantage  of  these  little  blasts. 
When  there  is  veryjittle  breeze  all>atrosses  are  not  able  to  sail  far,  and  during  a  dead  calm  they 
progress  by  a  st»ries  of  flaps  and  short  sails. 

The  albatrosses  frequently  settle  on  the  water,  and  their  actions  when  so  doing  are  very  ludicrous. 
As  they  are  alx>ut  to  alight  lx)th  feet  are  sprawle<l  out  on  either  side,  and  they  strike  the  water  with  a 
splash.  The  wings  are  held  high  over  their  heads  till  the  binls  art*  safely  settled,  when  they  are 
folded  with  extreme  care,  so  2^  not  to  l)ecome  the  least  wet. 

PR()CELL\KlirK4-. 

Puffinus  ciineatus.      Inti  Knne;   W'tth/t-Oii/oi  Shenruatrr. 

/*u/finMjf  rnnfoin*  Salviii.  Ibis  \>*>^.  i».  :i^:v 

The  uau  kane  is  an  abundant  bird  on  l^tysan.  and  far  and  away  the  form  mo>t  familiar  to  jhthhis 
cruising  in  Hawaiian  waters,  .\hhongh  so  ('f»minon  on  Laysan,  Mr.  Schlemmer  estimates  that  in 
ptiint  of  nundiers  it  is  second  to  .f.'.«//v'A//'/ A///>o/w/rf/.  Tlu*  irn^ater  nuniln'r  are  eonjrret^te<l  in  a  zone 
perhaps  50  yards  wide  around  the  lair«M»n.  some  distamv  st*award  from  the  l)are  floxl  plain  mentione<i 
in  the  narrative.  It  is  surprising  how  ton>istently  they  ke«*p  to  this  locality,  a>they  are  rare  elsewhere 
on  the  island.  This  area  is  shariMl  with  albatrosses,  rails,  and  in  plact^  with  Stmin  hmntn,  and  over- 
laps the  wide  .tjftrelntn  colonies.  The  burrows  an.»  among  tall  bushy  grass  as  well  as  in  the  o|>en 
among  matted  juncus  and  succulent  portulaca. 
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While  we  were  on  the  island  the  birds  sat  in  i)air8all  day  near  the  entrance  to  their  hoine«i,  or  if  the 
sun  grew  too  warm  retired  a  short  way  into  the  tunnel,  where  they  kept  up  an  almost  constant  cooing. 

Not  infrequently  one  will  observe  the  shearwaters  cleaning  out  old  burrows  or  in  the  act  of 
lengthening  them.  I  saw  but  one  tunnel  newly  starteil,  so  that  the  number  of  yearly  visitants  seems 
to  keep  fairly  constant.  In  digging  the  binls  sc^ratch  with  bill  and  feet,  and  with  the  same  imple- 
ments shove  the  loose  sand  and  soil  under  their  b<Klies,  when  they  kick  it  in  little  jets  far  out  l>ehind. 
As  they  remove  the  sand  they  lie  first  on  one  sitle  and  work  a  foot  and  then  shift  to  the  other.  One 
is  sometimes  startle<i,  while  standing  quietly  among  the  bushes,  by  being  suddenly  beset  with  little 
showers  of  sand,  which  on  closer  insi)et!tion  are  found  U)  originate  with  some  shearwater  toiling  into 
the  earth.  In  their  search  for  nwting  sites  they  do  not  hesitate  to  wedge  themselves  into  all  sorts  of 
places,  apparently  without  thought  of  esca{>e,  but  we  never  found  any  birds  actually  trapped.  The 
burrows  enter  the  ground  at  a  slant  and  then  l)ecome  horizontal.  They  are  at  least  3  feet  long  and 
often  very  much  deei)er.  Rarely  they  are  only  about  2  feet,  and  these  are  new,  while  the  longer  ones 
are  the  older,  having  been  dug  out  by  successive  tenants  from  year  to  year.  The  birds  had  not  ytt 
begun  to  lay,  and  do  not  till  early  in  June,  according  t4)  the  testimony  of  Mr.  Schlemmer. 

Their  note  varies.  When  undisturbed  they  utter  a  dove-like  khw^-uhoj  which  changes  to  a  loud 
khoo-our^  as  they  grow  excited,  and  finally  at  tlie  height  of  their  enthusiasm  one  hears  only  a  yow-oti/ 
or  oo'ou/y  quite  like  the  noc^turnal  serenade  of  cats.  It  seems  to  Ix*  a  courting  song,  but  is  deiMdeilly 
unmusical. 

A  comparatively  few  at  this  season  fly  abroad  during  the  day,  but  after  dark  they  begin  to  move 
about  more,  and  one  moonlight  night  we  found  them  very  active  and  owl-like  in  their  flight.  At  sea 
they  are  expert  fliers,  sailing  with  immovable  wings  rapidly  and  readily  close  over  the  waves,  as  well 
against  as  with  the  wind,  and  they  can  go  across  the  breeze  much  more  easily  than  can  the  allmtroes. 

We  met  this  species  off  the  French  Frigate  Shoals,  and  on  Nei'ker  found  it  nesting,  but,  as  on 
Laysan,  there  were  no  eggs.  The  birds  nest  in  hollow  cavities  of  the  rock,  where  they  sit  facing  the 
wall,  and  when  disturbe<l  coo  and  yowl  in  familiar  fashion.  I  sup|K)se  the  unu  {(Ht-oir^)  of  the  native 
name  is  in  imitation  of  the  cry.  No  nest  proper  was  found  in  any  of  these  little  caves;  only  a  few  twigs, 
feathers,  and  old  bones  scattereil  al>out. 

The  8j)ecies  was  note<l  at  Bird  Island,  where  a  numlx»r  flew  aboard,  attracted  by  the  glare  of  deck 
lights.  Stomachs  of  these  birds  containe^l  the  hanl  parts  of  small  cephalopods  (sijuid,  uctopns,  and 
the  like).  It  was  seen  constantly  at  sea  throughout  the  main  Hawaiian  group.  It  is  known  to  bretd 
on  Kauai.''  This  shearwater  ranges  west  across  the  north  Pacific  Ocean  to  Volcano  Island,  south  of 
Japan,  ^  Krusenstem  Island,  Sulphur  Island,  Bonin  Island. 

We  kept  four  males  and  four  females  of  this  sjiocies.  One  male  from  Binl  Island  and  one  from 
Laysan  have  the  lower  parts  immacnilatis  except  for  a  faint  smoke  gray  or  brownish  gray  shading  and 
barring  of  feathers  on  sides  and  flanks.  In  all  th(?  other  si>ei'imens  (\\  males  and  3  females)  the  deep 
brownish  gray  of  the  sides  of  the  ne(*k  encroa<*h  in  varying  degrees  onto  the  throat  and  jugulum  and 
that  of  the  si<U»s  and  flanks  onto  the  breast  and  alxlomen.  In  two  specimens  this  shade  extends 
entirely  across  the  throat,  the  feathers  of  the  sides  of  niH*k  being  terminally  mouse  gray,  e<iged  with 
white,  while  those  of  the  throat  are  white  with  one  (»r  two  irrt^gular  bars  of  gray.  The  effect  pnxiuced 
is  a  delicate  vermiculation  of  the  jugulum  and  a  coarser  herring-bone  s|)otting  of  the  throat.  The 
flanks  are  dark  in  these  six  specimens,  and  in  all  there  is  a  greater  or  less  vermiculate  barring  of 
abdomen.  A  breeding  female  from  Laysan  has  a  very  fine,  dust-like  spotting  scattered  over  nearly 
all  the  abdomen.     There  is  a  slight  variation  in  the  bills.     (Fig.  29. ) 

PuffinuB  nativitatis.     ChrUtma*  Idami  ShearnmUr, 

Puffinus  nativitati«  Streets,  Bull.  V.  S.  Nat.  Miis..  No.  7.  1X77.  p.  29. 

The  Christmas  Island  shearwaters  were  nesting  on  Laysan  at  the  time  of  our  visit.  They  are 
distributed  here  and  there  over  the  i8lan<l,  usually  in  the  domain  of  ^hJt^trfJata  hjjyoleiwa^  but  not 
infrequently  we  fountl  them  among  the  wedge-taih^l  shearwaters,  and  again  on  low  sand  bluffs 
overlooking  the  sea.  It  is  entirely  probable  that  the  sixries  is  much  nu)re  abundant  than  they  seem 
to  be,  for  they  are  decidedly  retiring  in  their  habits,  and  prefer  to  lay  their  single  egg  under  the 
densest  bushes  away  from  the  hot  sun.  For  this  reason  alone  a  large  proportion  would  naturally 
escape  detection. 


oStejneger,  Proc.  U.  S.  N.  M.  1888,  p.  93.  hSalviii,  Cat.  B.  B.  Muh.,  xxv,  18%,  p.  371. 
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The  egj?  i.s  <lt'jMiHite<l  either  direi-tly  on  the  sand  under  i^ome  bush  or  ooeasionally  in  a  mere 
semblance  of  a  burrow.  This  Imrrow  wiis  never  sufficient,  so  far  as*  I  (X)uld  see,  to  entirely  cover  the 
bin!,  but  seenie<i  an  expe<lient  to  gain  shade  in  lieu  of  denser  brush.  I  saw  only  a  conii^rativefy  few 
of  these  shallow  holes,  none  of  which  were  more  than  a  f(K>t  or  IH  inches  deep.  Fre<|uently  this 
shearwater  is  found  nestinj;  un<ler  colonies  of  Sula  pl:itcator. 

The  white  egj?  is  usually  ovate;  an  average  si)eciraen  rather  more  elongate  than  the  diagram  in 
Kidgway's  Nomenclature  of  Colors.  One  s{)ecimen  in  our  series  of  twelve  is  bluntly  elliptical  ovate, 
an<l  another  is  nearly  oval.  An  average  speciuicn  measures  oS  by  4()  millimeters.  The  bird,  on  going 
back  to  her  egg,  pushes  it  under  her  breast  with  her  beak,  and  then  works  the  efiy:  backward  till  it  is 
entirely  o)vere<l.     (Fig.  41.) 

The  note  or  cry  is  much  like  that  of  Puffmun  nuieaius,  and  is  dove-like,  rising  in  volume  and  pitch 
SLS  the  bird  gathers  interest  or  l>e<*omes  more  excite<l.     When  one  is  close  the  note  resembles  khoo- 

hon^ .'or  khfO-oo-mv^'    The  first  note  or  two  notes  are  made  on  the  inspiration,  the  final  o»/'.'  on 

expiration.     Both  are  prolonge<l,  and  the  final  note  is  cat-like  from  a  distance. 

The  species  is  more  gentle  than  I^ijffimiA  rufteatui<.  We  <lid  not  see  the  birds  flying  about  much. 
They  seem  to  be  ncx'turual  or  crepuscular  in  habits.  One  binl  which  I  frightened  disgorged  a  squid 
and  some  small  silvery  fishes. 

The  bills  of  two  males  are  larger  than  those  of  two  females.  Our  si)ecimens  are  in  fresh  plumage, 
and  the  brown  feathers  of  the  breast  and  alxlomen  are  tippeil  ever  so  lightly  with  a  i^ler  brown,  so 
that  the  contour  of  the  feather  ends  is  seen.     This  very  so<jn  wears  off,  and  in  one  bird  is  nearly  al)sent. 

We  met  w  ith  this  shearwater  off  the  French  Frigate  Shoals,  but  saw  none  on  or  near  Xecker. 
On  our  firj?t  visit  to  Bird  Island  in  June  it  esca|K:Ml  detection,  but  at  the  same  place  in  .\ugust  1  saw  a 
few,  so  that  thev  undoubtedlv  bree^l  on  the  island. 

Salvin«  gives  the  distribution  of  this  bird  as  "Central  North  Pacific  Ocean,  from  Christmas  Island 
to  Krusenstem  Island  and  the  Phoenix  (iroup." 

JEstrelata  hypoleuca.     Salvin  W hit f -breasted  Petrel. 
.Ei4rHaJta  hypfileuca  Salvin,  Ibis.  1XS8.  p.  ai9. 

This  i>etrel  is  strictly  nrM^tumal  on  I^ysan,  which  was  the  only  place  where  we  found  it.  Here 
it  occurs  in  great  numbers,  and  is  the  most  abundant  S|>ecies  of  its  family  inhabiting  the  island.  The 
long  burrows  in  which  the  binls  nest  honeycomb  the  sandy  soil  over  all  the  region  covere<l  by  coarse 
bushy  grass,  or  from  the  e<lge  of  the  plain  surrounding  the  central  lagCK)n  to  the  divide  overlooking 
the  sea.  In  walking  over  the  island  one  constantly  breaks  through  the  roofs  of  these  tunnels,  which 
makes  progression  te<lious  at  times,  especially  if  one  is  in  haste.  The  Inirrows  are  quite  long,  6  feet  at 
least,  and  usually  turn  either  to  the  right  or  to  the  left  after  the  first  few  feet.  They  are  placed  very 
close  together,  so  that  nearly  all  available  space  in  the  area  indicated  seems  (xvui>ied. 

When  we  visited  the  island  many  young  in  incomplete  juvenal  dress  had  crawle<l  out  to  seek 
shelter  under  a  tuft  of  gra.«s,  as  shown  in  fig.  'Mi.  These  young  had  assume<l  the  juvenal  plumage 
on  the  breast,  abtiomen,  back,  top  of  head,  wings,  and  tail,  but  the  remiges,  re<'trices,  sides  of  head, 
nape,  forehead,  throat,  and  jugulum  were  still  downy,  and  the  lower  alNlomen  in  most  birds  still 
retained  a  big  tuft  of  pure  white  down.  The  down  of  the  upper  parts  is  light  gray,  including  all  the 
head  and  sides  of  neck. 

According  to  Mr.  Schlemmer  the  eggs  are  laid  about  the  1st  of  .January,  but  the  birds  arrive  in 
vast  numliers  months  l)efore.     Dr.  S<^hauinsland  thus  graphii'ally  <lescribes  the  invasion: 

*'I  rememl»er  most  vividly  the  evening  of  the  17th  of  August.  1S96.  It  was  less  noisy  on  the 
island  than  l>efore.  for  the  clamorous  terns  had  reare<l  their  young,  and  thousands  of  albatrosses  had 
left  their  ancestral  home  for  the  boundless  <K-ean,  which  would  in  future  l>e  their  dwelling-placv.  We 
were  just  leaving  the  little  hill  from  w  here  we  had  l>een  looking  for  the  sail  which  should  take  us  l)ack 
again  to  civiliztni  ct)untries.  The  golden  glow  of  the  sunset  was  fa<ling  away,  and  the  slender  sickle 
of  the  new  moon  began  to  shine,  when  our  eyes,  which  had  iKH-ome  well  acquainte<l  with  every  one 
of  the  characteristic  motions  of  t)ur  feathere<l  companions  of  the  island  from  week-long  ol>servation8, 
were  struck  by  a  new  j)henomenon.  Against  the  dissolving  evening  glow  was  sharply  tracked  the 
silhouette  of  a  magnificent  flier,  which  cut  tlin>ugh  the  air  with  the  keenest  and  at  the  same  time 
most  graceful  movemenU^,  inaudible  and  alm<»st  without  movement  of  its  wings.  The  manner  in  which 
it  dashed  along  was  unknown  to  us,  ami  we  saw  that  a  new  arrival  had  reache<l  our  island. 


a  Cat.  B.  B.  Mus..  xxv,  1896,  p.  390. 


794  BULLETIN    OF   THE    UNITED   STATES    FISH   COMMISSION. 

''The  next  morning  there  were  more,  and  on  the  third  thousands  filled  the  air.  The  new  guests 
were  pretty  birds,  barely  of  the  size  of  a  domestic  pigeon,  but  they  Ijegan  to  domineer  all  over  the 
island  in  suoh  a  way  that  the  few  pairs  of  tn)pii'  birds,  terns,  and  others  which  were  still  breeding 
made  way  before  them,  as  if  they  could  not  stand  these  noisy  neighlxjrs.  They  are,  on  land,  entirely 
nocturnal,  and  at  once  took  })OSsession  of  their  innumerable  subterranean  burrows.  In  the  bright 
moonshine  one  could  see  how  they  were  busily  engaged  in  removing  the  loost>  sand  from  holes,  most 
of  which  ha<l  more  or  less  colla|)sed  since  they  had  left  them.  Loving  couples  selected  their  nests  and 
fought  hard  for  them  against  later  intruders.  Quarrels,  tights,  and  clamor  l>ecame  unceasing;  in  a  few 
days  there  was  no  spot  with  sandy  soil  where  the  horrid  *song*  of  these  petrels  could  not  be  heard. 
Under  every  bush,  between  our  luggage  and  cases,  and,  alas,  also  under  our  beclroom,  their  tune  was 
raised,  which  stood  about  in  the  middle  between  that  which  'drives  men  to  madness'  and  the  cries 
of  newborn  babies,  which  are  only  harmonious  to  their  devoted  parents.  The  face  of  the  island  was 
entirely  changed  I"  « 

Little  could  \ye  learned  of  the  habits  of  this  petrel  during  our  brief  stay.  We  saw  them  come  out 
of  their  burrows  singly  and  in  pairs  after  nightfall,  and  there  were  great  numbers  flying  about.  As  we 
walked  through  the  tall  grass  they  frequently  rose  silently  and  flew  a  short  distance  to  settle  down 
soon.  Many  were  evidently  bound  for  the  sea  to  (eed.  Their  note  resembles  somewhat  that  of  Puffinus 
cutieatusy  and  rises  from  a  low  moaning  to  an  infant-like  cry,  as  Dr.  Schauinsland  aptly  describes  it. 

This  petrel  ranges  over  the  North  Pacific  Ocean.  ^ 

Bulweria  bulweri.  ^    Bulwer  Petrel. 
Procdlaria  ftw/wrrt  Jardin  &  Selby,  Illustr.  Orn.,  1828,  pi.  65. 

We  found  the  Bulwer  petrel  breeding  on  Necker  Island  in  considerable  numbers.  Here  the 
birds  nest  in  rather  deep,  bubble-like  holes  in  the  rocks,  as  far  from  the  light  as  i)08sible.  We  found 
the  first  bird  by  discovering  a  white  egg  under  a  loo^<e,  flat  rock  bat^k  in  a  cavity.  When  the  stone 
was  lifte<l  the  petrel  was  under  the  far  side.  The  favorite  site,  however,  is  a  hole  aln^ut  2  feet  deep, 
with  a  narrow  entrance,  and  wider  cuvity  at  the  rear.  These  are  probably  bubbles  in  the  lava.  The 
nest,  scarcely  worthy  of  the  name,  consists  of  a  few  old  tern  feathers  gathered  ruilely  around  the  egg, 
as  if  merely  to  hold  it  in  place.  Sometimes  there  is  no  trace  of  a  nest,  and  again  I  found  a  few  wing 
bones  of  a  tern,  as  though  these  had  l)een  use<l  in  place  of  sticks.  We  found  many  nests,  eac^h  with 
one  egg,  or  occasionally  the  birds  had  not  yet  begun  to  lay.  Once  we  found  a  set  of  two  eggs.  They 
are  a  glossless  pure  white  and  differ  much  in  shape,  no  two  in  the  collection  of  nine  being  alike. 
Ovate  is  the  most  prevalent  tyi>e,  more  or  less  acute,  varying  to  elliptical  ovate  and  short  ovate. 
One  egg  is  nearly  elliptical.  An  ovate  specimen  measures  44  by  JW  millimeters,  another  41  by  31. 
An  almost  elliptical  egg  is  45  by  30. 

The  Bulwer  petrel  is  quite  gentle,  an<l  when  firbt  disturbe<l  utters  a  i)enetrating  but  low  moan 
something  like  who/  who!  dove-like  in  (]uality,  but  de<'ide<Uy  different  from  the  oo-oir^  of  the  uau  kane 
{Puffinm  cun£(Uus).     On  several  nests  we  found  two  birds  sitting  side  by  side. 

Henry  Palmer  found  this  sjiecies  on  French  Frigate  Shoals,  where  it  was  nesting  under  a  pile  of 
old  turtle  shells.     He  also  met  with  it  on  I^ysan,  where  we  did  not  detect  any  during  our  stay. 


a  Drei  Monate  auf  einer  Koralleninsel,  p.  49.    Extract  tran.Ml.  in  Avifauna  of  Laysan.  p.  :)l)4. 

6 Cat.  B.  B.  Mils.,  xxv,  1896.  p.  409. 

<* As  Rnth.schild  in  "Avifauna  of  Laysan,"  part  3.  1900.  use»(  the  nanit-  Buhceria  anjinho,  and  Wilson  and  EvanM  do  the 
Kame  in  "Aves  Ilawaiienwi*,"  1899.  I  wrote  to  Dr.  Leonhard  Stejneger  and  Dr.  C.  W.  Richmond  for  information  on  thin 
point.  Dr.  St<gne|?er  writty^:  **  In  reply  to  your  inquiry  rcMpectlnK  Bnhveria  bulurri  or  B.  anjinho.  I  am  a!)le  t(»  state  that 
the  former  is  the  only  correct  name.  Dr.  Richmond,  who  kindly  looked  the  case  up  for  me,  an  lie  lias  easier  acct^s  to  the 
books,  informs  me  that  not  only  was  B.  anjinho  published  a  year  later  than  B.  buhveri.  but  that  the  diaf^nosis  of  the  former 
is  so  defective  that  it  is  doubtful  if  it  really  refers  lo  the  bird  in  question,  inasmuch  as  the  tail  is  said  to  be  'slightly 
forked,'  while  in  B.  bnhceri  it  is  graduated  or  wedge-shaped.  The  latter  name  {bithvrri)  dates  from  1828,  the  former  from 
October,  ls29.' 

Dr.  Richmond  writes  as  follows  regarding  the  date  of  Jardine  &  Selby's  "Illustrations  o(  Ornithology":  "Jardine 
&  Selby's  *  Illustnitions  of  Ornithology'  was  issued  in  several  parts,  and  until  a  few  years  ago  the  dates  of  the  different 
parts  were  guessed  at.  In  the  /h/*  for  1894  you  will  find  a  note  by  Sherborn  giving  the  dates  of  the  different  installmentM 
of  the  work,  and  plale  (>5  (PmccUarin  bulirrri)  comes  in  part  4.  whi<*h  was  issued  in  Xovrmbrr,  isiS." 

I  might  atld  that  Mr.  Sherl)onrs  references  to  the  second  series  were  all  wide  of  tlie  mark,  which  probably  accounts 
for  the  persistent  publication  of  1830  as  the  date  of  Procellaria  bulweri.  Dr.  Riclimond,  who  liad  previously  worked  out  the 
dates  for  this  work,  sent  a  note  of  correction  to  Mr.  Sherborn.  who  revise<l  the  dates  of  the  second  series  in  answer  to 
Dr.  Richmond's  "inquiries"  (sic)— a  delicate  way  of  acknowledging  the  mistake. 
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At  Bird  Island  the  petrels  were  abundant.  They  flew  aboard,  attracted  by  deck  lights.  Thet»e 
binln  had  l)een  fee<ling  on  fi!«h  eggn?  and  etenophores  or  comb-jelly.  During  the  day  many  were  neen 
skimming  rapi<)ly  over  the  water. 

Thij*  species  ranges  over  the  temperate  North  Atlantic  and  temperate  North  Pacitic  oceans 
(8alvin). 

Oceanodroma  fuliginosa.     Sootif  Petrel. 

Prftceiiarin  /ulhjiutufa  Gmelin.  Syst.  Nat.,  i.  17m8.  p.  562. 

Under  thi.s  name  I  include  two  petrels,  one  of  which  was  obtained  on  Laysan  and  the  other  at 
Binl  Island.  The  Laysan  binl  was  found  hurt  or  sickly  near  the  lagoon,  where  I  saw  upward  of  a 
dozen  dead  and  drieil-up  individuals.  The  Bin!  Island  specimen  flew  aljoard,  attracteil  by  deck 
lights.  Both  birds  are  immature,  retaining  a  trace  of  the  down.  They  agree  essentially  in  res{xM.*t  to 
size  and  color  with  the  description  by  Mr.  Kidgway,  published  in  the  Catalogue  of  Birds  of  the  British 
Mu!4eum,  with  the  excepti«)n  that  the  wings  are  shorter,  which  is  accounted  for  by  the  immaturity  of 
the  specimens.     The  binl  from  I^ysan  has  remarkably  short  wings. 

The  following  are  the  measurements  of  the  two  specimens  in  millimeters: 


No.     Sex. 


Locality. 


Date.     '  Winff.      Tall. 


43     -^  Im.     Lavsan Mav   18 

IrtK     9  ini.     Binl  Ijiland June    1 
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On  Lay.*!an,  aivording  to  Mr.  Schlemmer,  this  species  bree<ls  in  Fel)ruary,  and  nests  in  burniws 
un<ier  scattered!  l)owl<lers  of  old  coral  rock  <»u  the  southwest  side  of  the  island.  There  was  a  small 
cH»lony  of  Piiffinu:^  cmteattt^it  in  this  plaiv  when  we  visite<I  the  island,  so  that  the  same  burrows  are 
occupie<l  <luring  the  year  by  two  spe<*ies. 

The  sooty  petrel  may  l>e  said  to  \>e  hanlly  (*ommon. 

PHAETHOXTID/E. 


Pha^thon  rubricauda.     IM-UtHed  Tropic  Bird. 

PhaftttH  ruhriciiiidn  Boddaert,  Tahl.  1*1.  Enl.,  ITKi.  p.  57. 

The  re<i-taile<l  troj>ic  bird  is  fairly  common  on  Laysan,  where  it  nests  under  the  shelter  of  bushes 
and  not  infrequently  several  will  congregate  l)eneath  colonies  of  Fretjutn  aquiki,  (K'cupying  the  grouml 
floor  a-  it  were.  The  binl  has  a  vicious  temper,  and  if  one  attem[>t8  to  disturb  or  to  take  it  from  the 
egg,  it  s.  ts  up  a  horrible  and  discordant  screaming,  which  soon  grows  unliearable.  The  sharp  lieak 
with  serrated  edges  is  not  to  be  despiseii  and  the  enrage<l  bird  will  sometimes  use  it  to  goo<l  aiivantage. 
The  Ix)w's*n  birds  keep  up  their  stri<lent  cries  so  long  as  one  meiMles  with  them,  but  if  left  undis- 
tiirbe<l  will  s<M>n  quiet  down.  Whenever  we  iua^lvertently  |)asse<l  near  one  hidden  under  a  cheno- 
}HKiium  bush,  we  soon  l>ecame  aware  of  its  pn*sence  by  its  cry  of  <lefiance.     (  Figs.  .31,  32. ) 

To  see  these  binls  at  their  l)est  one  must  watch  them  flying  alnrnt  in  the  bright  sunshine,  when 
their  |>ale,  salmon-pink  plumage  shines  as  though  buniishe<l,  and  the  satiny  feathers  stand  out  like 
strales.  The  two  long,  re<i  tail-feathers  are  iK>s.sesse<l  by  lx)th  sexes,  and  the  female  is  only  a  trifle  less 
pink  than  the  male.  I'sually  when  flying  alnMit  they  were  quiet,  and  progresse<l  by  short,  nervous 
wing-l)eats,  never  attempting  to  sail.  Occasionally,  however,  they  sw(K)i)e<l  al)out  our  heads  and  made 
the  neighlK>rho<j<i  lively. 

The  nest  is  merely  a  hollow  in  the  sand,  with  a  few  gra*^  straws  and  leaves  gathere<l  in  the 
lx)ttom.  The  single  egg  is  bnxKle<^l  by  both  jian^its,  each  of  which  sits  u|M>n  it  with  the  wings  slightly 
openeii.  The  egg  is  particularly  handsome,  l)eing  thickly  sprinkliMl  with  speck.s  spots,  and  even 
blotches  of  reddish  brown  (liver  brown),  in  most  of  the  spe<'imens  rather  evenly  distributeil  over  the 
egg,  but  with  an  irregular  dark  area  at  tbt»  larger  jK>le  in  some  sjKM'imens.  The  groun<'  color  is  a 
dirty  white,  almost  ol>scured  by  the  fine  marks.  Some  examj)les  have  few  sjH)ts,  only  fine  sjirinkling, 
so  that  the  general  tone  of  the  t^  at  a  distant v  is  vinaceou.s.  One  sptvimen  is  almost  white,  while 
two  others  are  very  heavily  washed  at  the  blunt  end  with  deep  red<lish  chocolate.    The  eggs  are  ovate. 
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and  a  typical  8i>eciiiien  iiieasureH  H7  by  45  iiiillimeterH.  We  found  one  white,  downy  nestling,  ami 
most  of  the  eggn  were  i-onsiderably  inculmte<l. 

We  saw  only  one  re<l-tailed  l)ow'H'n  1)1  rd  nt»ar  the  French  Frigate  Shoals,  but  on  Necker  they 
were  rather  common.  (\)ntrary  to  the  very  pn)nounct»d  nesting  habits  on  Laysan,  the  sjjeoies  here 
has  acconnno<late<l  itself  to  the  roi'ks  and  lays  its  egg  in  any  roundetl  cavity.  One  nest  I  examine<l 
con8iste<l  of  old  torn  feathers,  a  few  stray  sticks,  and  similar  rubbish.  The  !)irds  sat  facing  the  wall, 
and  were  as  noisy  as  usual  when  disturlKvl. 

The  species  is  scarce  at  Bird  Island,  where  it  was  ol>serve4l  in  August. 

Among  the  windward  islands  of  the  group,  that  is  from  Niihau  and  Kauai  to  Hawaii,  we  did 
not  observe  this  species,  although  PhiuHhon  Icpturua  was  frequently  stH?n.  Mr.  Wilson  in  **Aves 
Hawaiienses'*  states  that  "it  bree<is  in  several  places  in  the  group,  esj^ecially  on  Kauai  and  Niihau, 
.and  chooses  holes  in  almost  inaccessible  cliffs  wherein  to  de|)osit  its  eggs." 

SULII).4:. 

Sula  cyanops.     Blue-uiced  RfXiity. 

l>ynpoTus  cyanoptt  Sundey.,  Physiogrr.  Siillsk.  Tidskr..  1H37.  |>.  IMS.  la!*.  .'>. 

On  Laysan  the  maskeil,  or  blue-face<l  lKX>by  hves  only  on  the  sedgy  sloj^e  facing  the  otrean, 
exposed  to  spray-laden  winds  and  close  to  the  booming  surf.  On  the  inner  sloj^es  of  the  island  the 
sjjecies  is  entirely  al)sent,  being  repIactMl  by  its  somewhat  smaller  congener  Snia  piar^tinr.  We  found 
cyanops  most  plentifid  on  the  northeast,  east,  and  southern  exposures,  where  the  narrow  littoral  slope 
is  broadest,  but  on  the  west  side,  where  a  little  bluff  replaces  the  seaward  slo|)e,  the  binls  are  absent. 
The  homes  of  these  lMM>bies  are  not  crowded,  but  are  scattered  here  and  then*  over  the  greenswanl 
and  from  a  distance  are  easily  recognize<l  by  a  little  round  patch  of  sanil  and  the  sentinel  bird.  Two 
limy,  white  eggs  are  laid  on  the  bare  sand,  with  usually  xm)  siMnblance  of  a  ni»st,  or  oiM'asionally  there 
may  be  a  little  dried  setlge  s<"ratched  alMMit  the  eggs  or  young.  As  is  well  known  the  eggs  are  a  light 
blue  underneath,  and  the  coarse  limy  coating  covers  this  to  a  greater  or  less  extent.  S^mietimes  the 
blue  shows  through,  or  is  reveaU*<l  by  scrat<'hes  made  when  the  outer  lay<»r  is  soft.  All  the  eggs  we 
saw  were  very  untidy.  There  is,  of  ciuirse,  variati<m  in  size  and  sha])e,  some  t»ggs  Ix-Mug  ovate,  an<l 
others  elongate  oval  or  short  fusiform. 

We  found  young  and  eggs  in  about  equal  numbers,  and  most  of  the  eggs  were  far  advanced  in 
incul)ation.  Tlie  young  varie<l  from  al>out  a  wtn^k  <»l(l  down  to  newly  hatched  individuals.  It  is  a 
curious  fact  that  although  there  are  two  eggs,  only  one  young  is  reariMl.  Often  all  signs  of  the  second 
egg  were  remove<l,  as  if  the  young  had  hatche<l  and  had  Imh^ii  devoured  by  a  jwrent  or  some  marauding 
Fregain.  But  more  frequently  there  would  In?  one  nestling  and  one  egg.  Sometimes  this  egg  was 
si>oiIed,  sometinu^  contained  an  embryo.  In  one  <*ase  I  found  two  newly  hatche<l  young,  one  of 
which  ha<l  already  been  trampled  to  death.  Professor  Nutting  saw  one  large  nestling  and  one  small, 
still  alive,  but  I  doubt  if  it  livwl  long.  The  presence  of  only  one  young  bird  has  Ikh^ii  noted  in  the 
eastern  Pacific  at  Clip|x^rton  Island  by  H.  H.  Beck,''  and  Rothschild  ''  mentions  the  same  fact  for 
laysan.     The  voracity  of  the  bird  first  hatche*!  is  probably  ri^sponsible  for  the  death  of  the  second. 

The  young  bird  nearly  always  keeps  its  hea<l  under  the  parent,  although  the  greater  part  of  its 
body  may  be  ex|X)se<l  to  the  sun.  Both  old  birds  take  turns  in  sitting  on  the  eggs  or  watching  the 
nestling.  Occasionally  IxUh  will  be  seen  standing  guard  together,  in  an  al)surd  statuestiue  i>ose,  or 
gazing  seawanl  or  at  the  sky  on  the  l<M)kout  for  wingtnl  marauders.  Fn»m  time  to  time  they  utter  a 
very  hoarse  strident  cry.     (  Figs.  33, 34, 3(). ) 

We  deriveil  no  little  pleasure  un  the  first  afternoon  of  our  visit  from  watching  an  old  binl  feeil  the 
young.  The  young  one  inserts  its  head  fairly  into  the  throat  of  the  parent,  in  a  <lei'ide<lly  gruesome 
manner,  ami  catches  the  disgorge<l  fixwl.  In  fact,  the  young  one*s  head  went  so  far  into  the  iiarent's 
throat  that  I  lx»came  solicitous  for  its  safety.  Flying-tish,  swallowe<l  whole,  seem  to  l)e  their  favorite 
food,  judging  by  remains  s<-attertMl  aln^ut  nests  and  a  stomach  examinc^l.     (  Fig.  35. ) 

When  the  old  binls  exchange  places,  one  slips  off  the  nestling  an<l  the  other  innm^iately  takes 
ita  place,  as  if  fearing  an  attack  from  a  frigate  bird.  The  Inmbies  ap|K»ar  to  exhibit  affection  for  their 
young.     I  have  seen  them  g-azing  at  the  fuzzy-white  ball  with  evi<lent  pride  in  their  otherwise  stolid 

"(•ondor.  iv,  lyCJ,  p.  oi.  6  Avifauna  of  I^iyMin,  \\.  L»(i. 
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countenances,  and  on  one  <H*cai*ion  saw  an  old  bird  carefully  lay  dry  se<itfe  over  the  exp<>se<l,  and  not 
UiO  heavily  feathere<l,  hin<l  parts  of  the  young. 

This  S|>e<"ies  was  commonly  seen  alx)ut  the  French  Frigate  Shoals,  where  Henry  Palmer  found  a 
large  colony  in  1891.  It  is  also  rather  abun<lant  on  Necker,  nesting  among  the  bushes  on  the  top  of 
the  island,  and  also  out  on  the  bare  nx'ks.  They  chose  often  a  jutting  crag,  where  they  cv>uld  obtain 
a  goo<l  prospect  of  the  surrounding  island  and  sea.  The  few  "  nests'*  examininl  had  young  somewhat 
larger  than  the  Laysan  birds.  The  s|)ecies  is  likewise  common  on  Bird  Island,  where  we  saw  numl)ers 
of  individuals  the  first  of  June,  and  again  in  early  August.  On  our  last  trij)  numerous  birds  in  juvenal 
plumage  flew  near  the  ship. 

Sula  piscator.     Hed-fooUd  B(hj}hj. 

Prifctmuii  piiicntnr  Linn..  Syst.  \at..  cd.  10.  i.  175>»,  p.  134. 

Unlike  its  relative,  the  masked  gannet,  this  sjx^cies  always  builds  in  bushes,  never  on  the  ground. 
At  Laysan  it  is  found  in  colonies  of  scattered  individuals  on  the  inner  slo|x*s  of  the  island,  usually  well 
down  toward  the  lagoon.  The  nest  is  simple,  st^an-ely  more  than  a  slightly  hollowe<l  platform 
compose<J  of  twigs  and  sticks  of  chenopodium,  on  the  tops  of  which  the  structure  is  usually  placed. 
In  the  newer  nests  a  few  leaves  are  scattered  under  the  t»gg.  Tlu»se  leaves  were  a  rude  index  to  the 
age  of  the  egg,  for  when  dry  ami  crisp  the  binl  had  l)een  sitting  some  time,  but  when  fresh,  as  wae 
frequently  the  case,  the  egg  was  only  newly  laid. 

Both  male  and  female  sit  on  the  egg,  and  o<*casionally  one  is  seen  perche<l  on  the  side  of  the  nest 
while  the  other  is  brooding.  The  binls  are  rather  loath  to  leave  their  egg,  ami  when  disturbeil  ruffle 
their  feathers  an<l  utter  a  very  harsh  cry,  making  use  of  their  Ix^aks  if  occasion  offers.  They  are 
singularly  bt»autiful  birds  dt»spite  their  vicious  yellow  eyes,  as  the  white  plmnage  is  set  off  by  bright 
blue  skin  about  the  bill,  and  by  coral-rc<l  feet.     (Figs.  87, 'iS. ) 

The  s|>e<'ies  eat^j  s<iuid  an<l  also  fish. 

Most  of  the  nests  contained  a  single  white  egg,  and  we  saw  only  one  or  two  downy  white  young 
recently  hatche<l.  The  eggs,  like  those  of  Sula  rt/auopt<y  are  c<^>vertMl  with  a  thick  limy  coating,  which, 
si'rat<*lu»<l  off  in  numerous  places,  shows  the  jMile  blue  under  shell.  The  ejrgs  vary  in  size  and  shaiie, 
being  cylindrical  ovate,  elliptical  ovate,  short  ovate,  and  ovate,  with  all  gradations  In'tween  these 
contours.  The  <liinensions  varv  from  71  bv  40  millimeters  to  59  bv  48,  and  H9  bv  85  to  60  bv  89. 
Elliptical  ovate  is  the  most  prevalent  type,  mea.«uring  f)5  by  42  millimeters.  A  very  small  egg 
(5:i  by  'M  1  containe<l  no  yolk. 

The  s|>e<.*ies  is  not  uncommon  alx)ut  the  French  Frigate  Shoals,  where  an  immature  bird  foolishly 
lit  on  the  l)ow  of  <Kir  steamer  and  subse<juently  found  its  way  to  the  lalM»ratory.  It  was  in  the 
immature  plmnage  still.  We  saw  numerous  birds  on  Laysan  correspoiding  to  this  s|>ecimen. 
Whereas  the  adult  is  pure  white,  except  the  dark  grayish-brown  quills  and  greater  wing  coverts,  this 
immature  binl,  in  nuich-worn  plumage,  has  the  head  and  neck  hair  brown,  the  feathers  e<lge<l  with 
whitish;  thnmt  the  same;  jugulum  white;  a  sepia  l)and  across  breast;  abdomen  white;  l)ack  <leep 
bister,  the  fc^at hers  etlged  with  wo<h1  brown;  wing  coverts  and  tertials  sepia  e<lge<l  with  light  bmwn; 
reotrices  same,  tipped  with  white;  remiges  brownish  black.  The  immature  individuals  must  l^elong 
to  a  late  broini  of  the  previous  year. 

On  NtN'ker  we  found  the  re<l-f<xjte<l  l)ooby  abundant.  It  nests  on  the  top  of  the  island  in  chenojK>- 
dium  bushes  and  has  the  same  habits  as  on  I-^ysan.     Young  and  eggs  wen*  common. 

The  sj>ecies  is  likewise  j>lentiful  at  Bird  Island.  From  the  ship  we  were  able  to  see  the  birds  sitting 
on  their  nests  in  the  tops  of  bushes.  In  the  "Avifauna  of  I-aysan"  a  plate  is  given  <»f  a  r(Ml-f(M»te<l 
lK)oby  masting  in  a  jtalm,  lalK?le<l  "laysan,"  an<l  sul)se<}uently  correcte<l  to  *'  l^hua."  l>ehua  is  a  little 
island  off  the  north  exn\  of  Niihau,  which  is  a«  V)are  as  asteep  volcanic  cone  can  jM>ssibly  l)e,  so  that  the 
palm  does  not  l>el(»ng  there.  The  picture  may  j)ossibly  have  l)een  taken  «>n  Bird  Islan<l,  where  there 
are  two  little  bunches  of  {>alms  (  Pritrhnrdia  (jafidichatidi).  When  we  retnrne*!  to  Bird  Island  in  August 
(5th  an<l  Hth)  I  did  not  s<'e  any  adults  of  this  sf>e<'ies,  to  l>e  certain,  but  noted  .**4^veral  immature  birds. 

Sula  sula.     Boohy. 

Pflrranus  i<nla  Linn..  Syst.  Nat.,  (il.  12.  I.  IIC*).  p.  2I.h. 

This  lKX>by  was  not  seen  on  laysan,  although  I  looke<l  for  it  assiduously.  It  has  l>een  re|M^rte<l 
from  there  by  Dr.  Si'hauinsland,  who  proi'ured  a  s|)ecimen  August  29,  189().  The  bird  cerUiinly  does 
not  bree<l  on  this  island,  or  at  least  not  regularly,  for  we  could  not  have  misse<l  it.  /- 
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At  Frem!h  Frigate  Shoals  we  saw  a  niiml>er  of  them,  and  on  Neeker  Island  the  ppecies  breeds  but 
is  not  at  all  abundant.  The  two  ejrgs  are  laid  on  a  level  place,  where  there  tiappens  to  be  a  little  soil, 
ui)on  a  shelf  of  the  rock.  We  al8(j  found  rather  large  young  in  white  down,  and  all  intergradations 
between  thene  and  the  egjr.  Frecjuently  both  birds  sit  by  the  nest,  and  they  did  not  appear  particu- 
larly suspicious.  As  in  the  case  of  Snla  vf/anojm,  only  one  young  apjiears  to  be  reared,  although  two 
eggs  are  lai<l.  Of  those  eggs  collected  one  of  a  set  was  fresh  and  the  other  much  incul)ated.  The  eggs 
are  either  ovatt*  or  elliptical  ovate  and  an  average  specimen  measures  58  by  40  millimeters. 

iSuia  nda  breeds  on  Bird  Island,  and  prt»fers  the  brink  of  the  esi^arpment  of  nwk  on  the  south 
side.     In  August  we  saw  nunibc^rs  of  young  binls,  wholly  brown. 

FREGATID.^. 

Fregata  aquila.     3A//<-f>'-?mr  Bird, 

PHecnnu*  (uiuUm  Linn.,  Syj»t.  Nat..  e<l.  10,  i,  17.V,  i>.  i:«. 

The  man-o'-war  bird  i)rove<l  s<'arcely  le!>*s  entertaining  than  the  albatrosses.  The  curious  and 
excessively  bizarre  api)earance  of  the  male  at  this  sea.*4on  of  the  year  coin|>els  attention.  His  antics 
are  as  extraonlinary  as  his  looks,  and  when  engrossed  in  the  tusk  of  making  himself  attractive  his 
self-al>sorption  and  apparent  vanity  are  highly  <liverting.  During  the  courting  perio<I  the  gular  pouch 
of  the  male  is  enlarged,  and  lx»fore  the  bro<Hlintf  cures  have  l)egun  he  inflates  it  to  a  large  size,  and  at 
the  same  time  it  becomes  a  bright  re<l  color.  The  binl  l<H>ks  as  if  there  were  a  Imlloon,  such  as  children 
dangle  on  a  string,  fastened  to  its  throat. 

The  pouch  is  apparently  a  large  air-sac,  conne<'ted  only  indirectly  with  the  lungs,  which  can  not 
V>e  emptied  readily  nor  inflated  in.'itantly.  It  varies  in  the  intensity  of  its  carmine  or  crimson,  and 
cat<;hing  on  its  .surface  the  sheen  of  the  sky,  shows  at  times  l)luish  hues,  or,  l>ecoming  somewhat 
collai)se<l,  turns  a  translucent  orange  alxmt  the  si<les.  It  is  no  uncommon  occurrence  to  see  a  male  bird 
sitting  on  the  nest  with  thesai*  blown  out,  ol)scuring  the  whole  front  of  the  creature,  only  the  bill  and 
eyes  appearing  over  the  top.  For  hours  he  sits  on  a  newiy-ina<le  nest  without  once  leaving  or  scarcely 
altering  this  position.  But  if  the  female  appears  somewhere  overhead,  sailing  to  and  fn*,  he  suddenly 
arouses  himself  from  the  lethargy,  and  as  she  passes  he  rises  partially  from  a  sitting  i)osture,  throws 
back  his  lu«d,  spreads  his  wings,  and  protruding  the  brilliant  ]M»uch,  shakes  his  hea<l  from  side  to 
side,  uttering  a  hoarse  cackle.  Occasionally,  when  the  female  alights  near,  he  waves  his  pouch  from 
side  to  side,  the  head  iKMiig  thrown  well  ba<k  and  the  wings  partially  spread.  At  the  same  time 
the  long,  greenish,  iridescent,  scapular  feathers  are  fluffccl  up  and  the  creature  prcscMits  a  most  unusual 
and  al)suni  appearance.  In  this  posture  he  chuckles  again  and  again,  and  rubs  his  |H)Uch  against  his 
mate,  who  usually  ignores  him  completely  and  flies  away.  Tliesi'  jH'rformances  take  pla(^  before  the 
egg  is  laid;  afterwards,  the  male  cea.<ies  to  inflates  his  sac.      (Figs.  .S9,  40. ) 

At  Laysan  the  birds  live  iii  colonies  varying  from  a  few  pairs  to  many,  and  the  nests  are  always 
built  on  the  tops  of  low  bushes,  sometimes  very  <'lose  together.  The  s|K»cies  has  congregated  ahnost 
entirely  on  the  eastern  half  of  the  island,  and  their  villages  are  sprt»ad  over  the  inner  slope  of  the  old 
atoll  Inisin.  The  nests,  which  are  soim»times  so  old  that  they  have  l)ecome  mere  masses  of  filth,  are 
s<rarcely  more  than  j)latf(>rms  of  sticks,  not  entirely  devoid  of  leaves,  woven  together  loosely  with 
morning-glory  {Iponmn  iusuhirix)  vines.  There  is  one  pure  white  glossless  i^gg,  and  we  ol>8erve<l  a 
very  few  newly  hatched,  almost  naked,  young.  The  eggs  do  not  vary  nearly  so  much  as  those*  of 
»9«/o,  either  in  size  or  shape.  .A  rather  blunt  ovate  is  the  usual  contour,  though  some  are  elliptical 
ovate  and  others  approach  short  ovate.  A  fairly  average  specimen  measures  72  by  50  millimeters. 
In  some  of  the  eggs  the  limy  outer  coating  is  made  apparent  by  the  egg  having  lH»en  scratche<i  when 
newly  laid;  but  tlu»  inner  layer  is  whit4%  not  pahr  blue  as  in  $<uht.  ' 

Both  parents  take  turns  in  covering  the  egg,  whi<*h  is  a  necessity,  for  if  the  m»st  were  left  without 
an  (Kvupant  other  frigate  birds  wouhl  (juickly  appropriate  its  material,  es|H»cially  if  the  nest  were  new. 
ConstHiuently,  (jven  before  the  egg  is  laid,  cither  bird  holds  d(»wn  the  pro|)erty,  as  it  were,  against 
marauding  neighbors.  After  the  nestling  is  out  this  vigilance  is  all  the  more  necessary,  for  if  left 
unprotecte<l  a  young  bird  would  very  likely  serve  as  foo<l  for  j^ome  watchful  reprobate  of  the  vicinity. 
Mr.  Snyder  saw  an  old  frigate  bird  .«natch  up  and  fly  away  with  a  young  of  the  same  species,  whose 
parent  had  been  frighteiie<l  off  the  nest.     -Vccording  to  Henry  Palmer^'  who  visite<l  the  island  a  few 
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weeks  later  in  1891,  tliis  is  a  very  eoiiimon  (xvurrenoe,  but  the  yi>ung  were  sf*  si-arcv  we  congideretl  the 
ai-ciilental  deiii«)nst ration  nientione<l  alM>ve  ai?  sutticient  evideni'e  of  the  heart le^'s  trait.  It  is  probable 
that  the  niannV-war  binis  eat  the  younp  of  other  speciee  also,  but  we  did  not  ol>serve  anythinjr  to 
sul>etantiate  this.  The  fact  that  they  chase  other  sea  birds,  gannets  for  instanix?,  and  make  them  dis- 
p»nre  tlieir  han.l-earne<l  prey  is  well  known,  but  1  was  not  fortunate  enoujrh  to  see  them  do  this.  One 
bini  which  I  frighlene<l  exc-essively  <listror)reil  over  the  side  of  its  nest  a  mass  of  s<iuids.  which  are 
the  staple  of  diet  among  all  larger  sea  binis,  Snlti  tyatiopf  j)erhaf>s  excepted. 

When  n>use<l  fn>m  the  nest  the  binis  have  some  difficulty  in  rising,  es|>ecially  the  males  with 
swollen  thn>ats.  and  will  sprawl  over  the  bushes  in  a  very  awkwanl  manner.  But  once  awing  they 
are  j>erfectly  at  home  and  sail  off  with  ease,  the  canlinal  **l>alloon"  (»f  the  males  swaying  fn>m  side  to 
side.  Their  appearance,  as  they  soar  aloft  with  this  impe<iimentum,  can  \yc  more  readily  imagined 
than  des<Til>t^i.  i  supi»ose  there  is  a  temptati(»n  with  everyone  who  has  observeii  man-<r-war  birds 
on  the  wing  to  wax  elixiuent.  But  rcrtainly  in  this  art  of  s<^»aring  they  an*  deserving  of  any  meeti  of 
praise  which  we  may  U»stow.  To  maintain  any  continuous  sailing  the  alUitn>sses  nee<i  a  fn»sh  l)reeze, 
and  they  always  move  with  nmsiderablc  rapidity.  Not  so  with  the  frigate  binis,  however:  on  com- 
paratively i-alm  <iays  they  an'  able  to  n^st  on  motionless  wing  or  slowly  to  deseriln?  cin*les  high  in  air. 
Some  wind  or  motion  of  air  is  of  course  alwavs  necessarv,  but  thev  seem  to  he  able  to  do  with  a  mini- 
mum  amount.  They  fre<]uently  rise  t^)  high  that  one  can  s<*an*ely  detect  them  against  the  shimmering 
blue  of  the  tropii-al  sky.  Suddenly  some  individual  aloft  takes  a  notion  to  descend,  and  promptly 
does  so  by  a  series  of  long  lea|>s  or  sw<x»j>s  that  make  one  fairly  dizzy.  It  is  a  pleasant  <x'cupation  to 
watch  them  soaring  about  the  mastheads,  when  the  j>eculiarly  short  **ann'*  and  ** forearm"  and 
dL«pro|»ortionately  long  quills  are  seen  to  advantage:  and  their  deeply  forkeii  tails,  likewise,  which 
help  to  keep  them  balanctnl,  and  which  oj^n^n  an<i  shut  occasionally  like  a  pair  of  shears.  Their  feet 
are  small  an<i  their  legs  weak,  so  that  although  still  toti|«lmate  they  never  alight  on  the  water,  but 
pick  up  flitating  l>its  of  ftxxl  as  they  sw<H»p  down  in  a  broad  parabolic  curve.  They  can  judge  distance 
so  accurately  that  no  disturbam^e  is  create<l  when  the  object  is  seize^l. 

On  I^ysan  this  giMxi  judgment  was  made  use  of  when  the  birds  drank  from  a  small  pond.  They 
flew  back  and  forth,  aln^ut  20  iWt  al>ove  the  water,  then  suddenly  darte<l  downward  in  a  long  curve, 
and  when  dire<'tly  over  the  surface,  like  a  flash  l)ent  the  head  down,  tlroppe<l  the  lower  mandible, 
and  scf.)oi>e<l  up  a  little  water.  I  observe^i  some  with  distende<i  jHDUches  j>erforming  in  this  way,  and 
each  time  they  came  down  the  sac  would  plow  a  little  wake. 

We  found  man-o'-war  l>inis  at  French  Frigate  Shoals  in  considerable  abundance,  and  on  a  tall  rock 
south  of  the  sht^als  pn^per  they  were  j^rticularly  plentiful.  Also  on  Necker  we  encounterei  them,  nest- 
ing mainly  on  bushes  scattere<l  over  the  summit,  where  there  vven»  large  colonit»s.  A  few  had  nests  on 
the  rocks,  generally  on  jutting  crags.  Mr.  Snyder  photographed  a  female  sitting  l)olt  upright  with 
her  wings  spread  out  and  tail  l>ent  l)ack  for  a  rest,  apparently  sunning  herself.  While  we  lay  at  anchor 
off  the  south  side  of  the  nn-k  a  flock  of  immature  white-headeii,  bn>wn-breasted  binis  sailed  leisurely 
ijack  and  forth  about  the  masthea<ls,  inspei'ting  the  flapping  pennant,  which  they  cxi'asionally  trieti  to 
seize.  I  here  saw  a  bini  carrj-ing  a  splinter  of  womi  in  an  aimless  way,  as  if  uncertain  of  its  utility, 
yet  unwilling  ti»  release  it.     The  stomach  of  one  of  these  binis  (x>ntaine<i  a  flying-tish. 

At  Bird  Island  the  sj^jecies  is  abundant,  nesting  on  bushes  over  the  steep  south  slo|>e  of  the  moun- 
tain.    On  our  second  visit,  early  in  August,  they  were  still  to  l>e  seen  in  considerable  numbers. 

AXATID.€. 
Anas  laysanensis.     Lfujsmt  Ten  I, 

Ana*ln;finnawif  Roihsi-hild,  Bull.  Brit.  Otu.  riub.  No.  iv.  l«^9:i.  \k  xvii. 

It  is  suq>rising  that  an  islet  s<"arcely  '^  mik»s  in  its  longest  dimension  should  harlx:>r  a  j)eculiar 
spet'ies  of  the  genus  Auaj*.  The  binis  themselves  an*  smnvly  less  |>ei'uliar  than  their  distribution. 
Most  of  us  picture  ducks  as  among  the  wariest  of  wild  fowl,  but  the  I^ysiin  teal,  though  not  exactly 
tame,  are  at  any  rate  quite  unsoj>histii-ated.  These  binis  c<»ngregate  in  greati»st  numlH*rs  alnuit  a  little 
nu*h-lxjnlere<l  fn-sh-water  |M>nd,  mentioned  in  the  narrative.  Here  we  coidd  rtnd  them  at  any  time, 
standing  usually  on  a  little  j»ile  of  nx'ks  near  the  center.  When  disturl>ed  near  shon*  they  quietly 
swam  out  to  their  rock  and  sunne<i  themselves  l>y  the  hour.     We  saw  the  ducks  also  on  other  {larts  of 
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the  island.  Near  the  habitationH  there  was  a  pair  which  probably  had  a  nest  in  the  vicinity.  One  of 
these  iiHe<l  to  (tome  up  to  the  hoiine  after  ni(<htfall  and  walk  about  like  a  barnyard  fowl.  Mr.  Sehlem- 
mer  said  it  was  searching  for  millers. 

The  stomach  of  a  male  coUec^ted  near  the  jxind  was  gorged  with  small  flies  resembling  the  (com- 
mon housefly.  Although  these  ducks  i-an  fly  perfectly  well  they  ordinarily  did  not  take  wing  until 
approache<l  within  a  few  rocls,  ami  then  never  went  far.  They  much  prefer  to  walk,  and  we  use<l  to 
see  them  strolling  al)out  in  pairs,  or  even  threes.  In  this  way  they  pick  up  their  foo«i  as  they  go  along. 
We  never  saw  any  teal  near  the  ocean,  and  it  is  probable  they  never  swim  in  salt  water. 

We  were  fortunate  enough  to  discover  one  nest  within  a  couple  of  rods  of  the  pond,  placed  under 
a  thick  chenojHHiium  bush.  Six  eggs  of  the  palest  green  resteil  in  a  shallow  bowl,  formed  of  long  dry 
juncus  stems.  The  hollow  was  a  little  over  5  inches  in  diameter.  As  1  wished,  if  possible,  to  secure 
a  picture  of  the  female,  I  photographed  the  eggs  and  left  them  till  the  following  morning.  When  I 
returned  to  the  nest,  however,  three  of  the  eggs  had  haU^hed,  one  young  was  half  out,  another  egg 
pickeii,  and  only  the  sixth  remaine<l  whole.  In  shape  the  egg  is  a  blunt  ovate  and  measures  55  by  88 
millimeters.  Two  davs  later  (Mav  21)  Mr.  Snvder  saw  three  old  birds  with  broods,  one  of  which 
took  to  the  pond.  I  also  saw  a  young  one  swimming  about,  the  mother  l>eing  hidden  somewhere  in 
the  tangle  of  grasses.     ( Figs.  47,  48.) 

The  I^ysaii  teal  is,  of  all  the  birds  on  the  island,  the  one  most  likelv  to  l)e  extenninated  when  the 
present  favorable  regime  comes  to  an  end.  There  are  probably  less  than  a  hun<lred  of  this  species 
now  living,  i  shall  not  presume  to  say  what  keeps  their  numl>ers  so  in  check,  but  it  may  be  Fregaia 
nifuUn.  Cats  running  wild  over  the  island  would  soon  finish  them,  and  the  mongoose  would  do  the 
same. 

RALLlDiC. 
Porzanula  palmeri.     lAiymn  Rail. 

Porzanula  palmeri  Fmwhawk.  Annals  and  Muk-  Nat.  Hint..  IX.  1H92.  p.  247. 

The  Laysan  rail  is  a  wide-awake,  inquisitive  little  creature,  with  an  insatiable  thirst  fur  first-hand 
knowledge.  It  is  one  of  the  nn»st  naive,  unsophistii'ateil,  and  wholly  unsuspicious  binls  in  the  whole 
avian  catalogue.  At  times  it  is  confiding  and  familiar  in  deportment,  yet  at  others  holds  aloc»f  with  some 
show  of  reserve.  It  will  (M'casionally  hide  l>ehind  a  bunch  of  grass,  as  if  afraid,  and  then  suddenly 
come  forth  with  entire  change  of  demeanor  and  examine  the  intruder  with  critical  eye.  One  can  never 
tell  juj?t  how  he  will  l>e  receivetl  by  the  next  rail.  Often  they  scurry  away,  as  if  purBue<l  byaftc/e  wo?r, 
but  an  inse(*t  will  stop  them  in  their  mad  i^areer,  and,  having  {mrtaken  of  the  interniptiim,  they  scH^m 
to  forget  their  former  fright  and  walk  about  stretching  their  ne<>kH  in  a  highly  inquisitive  manner.  It 
is  evident  that  they  are  incapable  of  pursuing  a  train  of  thought  for  more  than  an  instant.  Their  ideas 
seem  to  flash  by  in  kaleidos<>opic  successi(m  and  within  a  minute  they  make  as  many  false  starts  as  a 
healthy  monkey.     One  can  scare^^ly  imagine  more  amusing  and  foolish  little  binls  than  these. 

The  rails  are  everywhere  on  Laysan  in  great  numlx^rs.  N(»arly  every  bunch  of  grass  seemed  to 
harlmr  a  pair.  They  probably  have  no  enemies  of  any  importance,  and  the  only  check  to  their 
incn»ase  is  spac^e  ami  food  supply.  A  man-o'-war  bird  may  pick  one  up  now  and  then,  but  I  did  not 
ol)serve  this.  Yet  the  rails  like  to  slink  al>out  in  the  sha<le  of  grass  tuss(H'ks,  or  bushes,  much  in  the 
same  way  that  a  chipmu<*k  seeks  the  shadow  of  a  log  in  preference*  to  crossing  a  bright,  sunny  s^mu^. 
This  trait  suggested  the  idea  that  they  might  have  winge<l  enemies.  However,  if  business  calls,  the 
crakes  exhibit  no  reluctanc^e  to  come  out  into  the  sunlight,  esjH^cially  after  food,  and  i>erhaps  it  is  the 
hot  sun  that  causes  them  to  retire  to  cooler  byways. 

The  best  time  to  observe  the  rail  is  during  the  morning  or  evening  hours.  Kven  at  no<m  there 
are  a  great  many  abroad  and  they  are  only  (^oni|»aratively  less  abundant.  They  sikmuI  the  greater  part 
of  their  time  creeping  mouse-like  in  and  out  of  n(M)ks  and  crannies,  as  if  trying  to  satisfy  their  genius 
for  exploration.  Old  petn»l  burrows  fallen  in,  low-lH'uding  bu.shes,  and  grasH  tufts  are  searclunl  with 
care  and  pre<nsion  in  this  unending  quest.  As  they  walk  their  heads  are  thrust  forwanl  fr«)m  side  to 
side,  the  very  aiMiie  of  inquisitive  interest.  If  I  stret<'he<l  out  on  the  grouml  with  my  head  under  a 
bush,  and  viewed  the  landscai»e  from  the  nul's  \yo\ni  of  view,  in  a  very  short  time  one  would  appear 
and  fix  its  bright  re<.l  eyes  on  me,  as  if  doubtful  of  the  propriety  of  pun*ning  ac<iuaintance.  They  use<l 
sometimes  to  come  up  and  {>et^r  at  my  shoes,  with  one  foot  iK.>ise<l  in  air  like  a  barnyani  fowl. 
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Scarcely  a  thing  ei^capes  their  notice.  The  smallest  spider  or  l)eetle  is  snapped  up  with  aj*  much 
avidity  a.«»  a  more  conspicuous  seed.  We  caught  all  our  specimens  with  an  onlinary  dip  net.  I'sually 
it  wa**  merely  necessary  to  place  the  net  on  the  ground  e<lgewise,  when  presently  a  rail  would  make  its 
appearance  an<l  proi»eed  to  examine  the  new  phenomenon  at  close  range.  Sometimes  they  would  fairly 
walk  into  the  net. 

In  strolling  through  the  brush  we  could  hear  them  calling  on  all  sides.  Their  **s<^)ng"  is  a 
plaintive,  high-keyeil  little  rattle,  which  resembles  remotely  an  alarm  cl<H*k  with  a  muffled  bell  or 
pebbles  ricocheting  on  a  jr lass  roof. ^'  I  have  seen  them  standing  un<ler  bushes  in  the  shade  rattling 
away  in  this  manner  with  swollen  throats  an<l  bills  slightly  opened.  I  once  saw  two  approach  ea4'h 
other  with  feathers  en.H.*t,  and  when  clcM*e  together  b^n  rattling  in  each  other's  fa<'e.  Then  they 
suddenly  ceased  and  slunk  away  in  opposite  directions.  At  the  house  the  little  rails  walke<l  al)out  the 
piazza  in  search  of  foo<l,  with  far  less  fear  than  the  chickens,  and  while  Mr.  Snyder  and  I  were  pre- 
paring sp  *cimens  it  wa.»*  no  uncommon  event  to  liave  a  rail  under  our  chairs  in  unobtnisive  search  for 
fallen  bit*:  of  meat.  They  took  no  notice  of  the  shearwater?  an<l  allmtrosses.  I  obser\'ed  two  in  a 
lively  serpentine  chase  alxjut  a  young  albatross's  legs,  the  big  creature  appearing  like  an  uncouth 
mammoth  above  the  trim  little  rails. 

They  do  not  seem  to  exhibit  any  tlesire  to  fly,  prol>ably  having  learned  from  experience  that  their 
wings  are  no  longer  to  be  relie<l  u(>on.  I  have  only  seen  them  spread  their  wings  when  hopping  up 
to  a  perch  or  when  running  fast,  ami  then  they  made  no  attempt  to  rise  off  the  ground.  Their  foo<i 
consists  of  small  insects,  set^ls,  green  material,  and  eggs.  Their  l)eaks  are  weak,  and  I  doubt  if  they 
can  break  any  seabinK  eggs,  except  the  thinner  shelle<l  ones  of  the  terns.  I  di«l  not  myself  see  the 
rail  actually  punctun*  an  cnrg.  but  in  the  ''Avifauna  of  I^ysan,"  the  follc^wing  note  iixmi  Henry 
Palmer's  diary  is  of  inten»st.  *'  While  out  this  niorning  both  my  a.<«sistant  and  I  saw  a  little  rail  break 
and  eat  an  egg.  We  lia<l  disturlx^l  from  its  nt»st  a  ninldy  {Anons\.  lmme<liately  the  rail  ran  up  and 
l)egan  to  strike  at  the  egg  shell  with  its  bill,  but  the  egg  l)eing  large  and  ban!  he  was  quite  a  longtime 
Ijefore  making  a  hole.  The  rail  would  jump  high  into  the  air,  and  come  down  with  all  its  force  on 
the  egg,  until  it  a<-complishe<l  the  task,  which  once  done  the  egg  was  soon  emptie<l.  By  this  time  the 
teni  came  l>ack  and  gave  <'hase,  but  in  vain.''     ( Pt.  1,  p.  x.) 

Mr.  Snyder  s<M>n  found  that  he  had  only  to  break  a  teni's  egg  and  place  it  in  the  open,  when  a 
rail  would  a)>|>ear  and  l>egin  to  eat  it.  In  this  way  it  was  not  <lirticult  to  secure  good  photographs. 
Porzanulas  lurk  alxmt  the  outskirts  of  tern  .^settlements  all  the  time,  and  I  had  once  to  frighten  one 
from  a  tropic  binl's  nest  while  attempting  to  photograph  the  egg.  1  also  saw  a  rail  ruffle  its  feathers 
and  nishat  three  telespizas,  driving  them  from  a  Strrna  egg(m  which  they  were  fee<ling.  The  rail  then 
set  to  and  finishe<l  the  repast,  draggiuij  the  embryo  about  in  a  vain  attempt  to  swallow  it.  With  such 
habits,  it  is  ditfK-ult  to  see  how  these  creatures  can  ever  seriously  l>e  at  a  loss  to  find  Unyd.     {  Fig.  45. ) 

We  found  the  rails'  nests  in  two  different  situations,  which,  however,  were  fundamentally  alike. 
Among  the  tangle<l  antl  matted  juncu.*»,  not  far  from  the  lagoon,  the  nests  were  very  abundant.  One 
had  only  to  walk  along  and  watch  where  the  rails  ran  out  from  l)etween  the  stems,  when  the  nest 
could  be  ea.<ily  found.  It  is  place<l  on  the  ground  at  the  end  of  a  tunnel  or  runway,  alx>ut  5  or  6 
inches  long,  hollowe<l  out  of  «lried  juncus  leaves,  and  is  a  roundish  cavity  line<l  alK)ve  and  on  all  sides, 
except  the  little  entrance  way,  with  soft  •lrie<l  stems.  The  eggs  are  de|H>site<l  in  a  little  lx)wl-sha[)ed 
hollow,  alK)Ut  four  inches  in  diameter.  We  found  several  sets  of  threi^  and  a  few  of  twos.  The  eggs 
are  large  in  j>ro|)ortion  to  the  binl,  a  typical  si)ecimen  measuring  31  by  21  mm.  They  <!«>  not  vary  more 
than  a  millimeter  from  this  size.  Occasionally  one  is  slightly  longer  and  wider.  In  <'ontour  they  are 
bluntly  ovate  or  elliptical  ovate.     (  Figs.  4(i,  52. ) 

The  gniund  color  is  a  pale  olive  buff,  closely  s|M»tteil  with  pale  clay  color  or  raw  sienna,  and  faint 
lilac  irray.  The  macnlations  are  distribute<l  fairly  evenly  over  the  egg,  but  in  .*«ome  sinrimens  seem 
nu»re  crowde<l  at  the  broader  en<l.  The  clay  color  is  brightest  and  seems  to  pre<lominate.  The  sj)eci- 
mens  vary  in  the  relative  closent^ss  and  size  of  the  s|M»ttings,  the  flecks  l)ein>r  larger  and  more  s<'attere<l 
in  a  few  examples.  None  of  our  s^)ecimens  present  the  creamy  buff  groun<l-color  mentione<l  by  Roths- 
child, or  figure<l  in  his  '*  .\vifauna  «»t  I^ysan.'*  Ours  are  distinctly  greenish.  Oneetrg  in  the  i'<:>lltvtion 
instea<l  of  l>eing  sm(M»tli  is  decide<lly  rough  all  over,  and  the  sj>ots  are  crowde<l  to  the  larger  end,  l>eing 
made  indistinct  bv  a  final  laver  of  lime. 


aThf  lattiT  compari<i4>H  is  mmU'  by  Mr.  Frowhawk,  Annals  and  .Mag.  Nat.  Hi.«»t..  ix.  p.  24K 
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The  rails  also  build  their  nestfl  near  the  fi^iind  in  big  grass  tussocks.  In  this  ]K)8ition  the  nest  is 
usually  more  pretentious,  being  hollowed  out  of  a  mass  of  drie<l  grass,  stemn,  and  leaves,  and  is  lined 
with  finer  shredded  stems,  mixed  with  a  small  amount  of  down  from  young  albatrosses.  Such  nests  are 
commonest  along  the  border  of  the  bushy  grass  area  near  the  lag<KUi.  Whenever  visited,  the  few  nests 
always  containeil  old  birds.  As  the  greater  part  of  the  rails  colle(*ted  were  males,  it  is  proltable  that 
the  females  were  keeping  rather  dose  to  home.  We  found  no  young,  and  all  the  eggs  collected  were 
fresh.    The  young  apfmrently  begin  to  hatch  al)out  the  middle  of  June. 

The  following  episode  illustrates  very  forc^ibly  the  fearlessness  of  these  rails.  While  photographing 
a  nest  I  propped  back  the  mass  of  jnncus  stems  which  obscured  it.  The  camera  was  only  2  feet  away, 
and  during  the  adjusting  of  apparatus  the  rail  crept  onto  the  ne»4t  and  energetically  l)egan  to  cover 
herself  with  the  soft  lining.  After  photographing  her  several  times,  I  lifted  her  off,  but  almost  at 
once  she  slipped  l>ack  again  and  settled  down  contente<lly.  Then  with  the  dark  cloth  I  persuaded 
her  to  retire  to  the  tall  grass  nc»ar  at  hand.  1  hastene<l  hsu'k  to  the  camera,  but  on  turning  perceived 
my  rail  skipping  acn)Hs  the  flattened  juncus  in  hot  pursuit,  and  I  was  able  to  make  only  a  hasty 
inspection  of  the  ground  glass  Iwfore  she  had  settle<l  on  the  nest  again.     ( Fig.  44. ) 

Porznnula  jxUmeri  is  {)eculiar  to  I^ysau.  Its  appearance  strongly  suggests  a  i>ale  brownish  Porzaiui 
jamaicensi^.  It  is  highly  pmbable  that  the  I^ysan  bird  originated  from  some  fonn  closely  allied  to 
jamaicensisy  if  not  from  the  identical  siHJcies.  Pe^inuht,  of  the  island  of  Hawaii,  presumably  had  a 
similar  origin  from  accidental  migrants. 

Though  provided  with  wings,  the  Laysan  bin!  has  lost  the  jiower  of  flight,  liecause  its  change  of 
habits  and  the  proximity  of  food  in  the  colonized  island  have  made  the  use  of  wings  no  longer 
ne<«8sary.  Why  the  original  migrants  never  left  the  island,  as  the  golden  plovers  do  now,  is  difficult 
to  conjei'ture,  unless,  driven  on  by  the  strong  northeast  trades,  they  were  so  completely  worn  out  and 
lost  that  they  never  cared  to  abamlon  the  welcome  land.  This  suggests  that  the  original  irolonists  may 
have  been  immature  binls  which  joine<l  flocks  of  more  or  less  regular  migrants  to  the  Hawaiian  group. 
We  brought  away  16  sjHKiimens — 10  males  and  i\  females.  These  present  no  marked  variation, 
with  the  exception  of  one  female,  which  is  remarkably  {)aler  than  the  other  s|)ecimens,  besides 
possessing  a  stouter  bill  and  larger  legs  and  feet.  In  the  onlinary  binis  the  top  of  head,  l^ack,  scapulars, 
sides,  and  flanks  are  sandy  brown,  marked  on  heati  and  back  with  very  dark-brown  lanc^eolate  shaft 
streaks.  The  outer  edges  of  the  feathers  of  the  l>ack  and  flanks  are  also  sparsely  streaked  with  white. 
The  wings  arft  the  same  color  as  back,  except  that  the  shaft  streaks  are  lighter  or  almost  wanting. 
The  lower  surface,  sides  of  head,  and  a  line  over  each  eye  are  slaty  gray,  rather  deep  in  the  less  worn 
s|)ecimens,  and  oc(*asionally  brownish  al)out  the  breiunt  from  a)i  infusion  from  the  sides  of  neck.  The 
abnormal  spe(;imen  has  the  ground  a)lor  of  the  top  of  head,  back,  etc.,  a  cream  buff,  very  pale  on  the 
wings.  The  streaks  are  represente<l  by  illy  <lefine<l  an<l  uneven  s|K)ts  of  light  wood  or  brocolli  brown, 
which  are  darker  and  more  definite  on  the  head.  The  under  {tarts  are  conspicuously  paler  than  th<,>se  of 
the  normal  bird  an<l  the  bill  and  feet  are  jwiler.  This  spei^iinen  was  taken  by  Prof.  C.  G.  Nutting,  and 
was  the  only  unusual  individual  noted,  although  we  must  have  seen  many  hundred  birds  at  close  range. 
The  size  of  an  average  rail  is:  length  al)out  150  mm.;  wing,  54;  tail,  24;  culmen,  19;  middle  toe,  34. 

It  is  of  the  utmost  imiM>rtance  that  neither  the  mongoose,  cat,  or  pig  ever  be  taken  to  Laysan. 
The  first  two  jiarticularly  would  make  short  work  of  this  most  interesting  bird.  So  long  as  the  island 
is  in  as  go<Hi  han<ls  as  at  present,  this  will  not  happen.  It  is  likely  to  Ije  brought  about  by  ignorant^ 
rather  than  by  malice.  One  can  easily  see  how  the  pig  might  l>e  taken  ashore  for  food  and  eventually 
run  wild  to  the  almost  certain  destruction  of  the  sea-bird  population. 

SCOL()PACIDi€. 

Heteractitis  incanus.      Wandering  Tntler;   ClUi. 

Srolopax  incntiM  Gmelln,  8yst.  Nat.,  i.  ii.  17H«,  p.  »yw. 

On  Laysan  this  bin!  was  the  least  common  of  the  migrants.  We  generally  saw  a  few  every  day 
wading  in  the  shallow  water  of  the  lagoon,  gleaning  small  flies  and  possibly  brine  shrimps  (Artemiaf) 
also.  I'sually  the  sjteciw  was  seen  alone.  I  saw  also  one  or  two  on  Ne<'ker  Island,  feeiling  among  the 
roi'ks  just  above  the  surf. 

In  **  Birds  of  the  Hawaiian  Islands,"  p.  92,  Mr.  Henshaw  says:  "The  ulili  is  a  permanent  inhabitant 
of  the  Hawaiian  Islands,  fre<]uenting  the  rocky  shores  of  all  members  of  the  group,  as,  indee<l,  it  does 
of  the  Pacific  islands  generally.     ♦    ♦    ♦    Apparently  the  ulili  never  nests  on  the  islands,  and  about 
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April  or  May  the  jrreater  numl)er  accomi)any  the  plover  in  tht^ir  northern  flight.  Before  tliey  depart, 
many  of  the  outgoing  ulili  a.^unie  the  harre<l  plumage,  which  is  charaeteriHtir  of  tlie  nuptial  seaijon. 
While  most  go,  many  remain,  the  latter  l>eing  the  immature  birds?  and  the  weaklings.  At  all  events, 
thos«e  that  remain  retain  the  immature  or  winter  dri*swand  ehow  not  the  slightest  inclination  to  bree<l. 

"Al)OUt  the  middle  or  the  latter  part  of  Augu.st  the  return  migrants?  l>egin  to  api)ear,  ami  it  in 
noticeable  that  the  first  comers  are  adults,  chiefly  males  and  still  in  nuptial  tlress,  which,  however,  is 
now  somewhat  worn  and  fa<ie<l.  Very  so<»n  after  their  arrival  they  lx»gin  the  fall  molt,  and  by  the 
middle  of  SeptemlKT  intlividual  binls  are  to  V)e  found  that  show  but  a  few  barreil  feathers  and  have 
nearlv  donned  the  full  winter  suit." 

Uur  sj>ecimen,  l^ysan,  May  18,  is  in  breeiling  plumage. 

Numenius  tahitiensis.     Hristle-thujhd  Curlew;  Kktea, 

Seidopoj  tafiitientif  Ginelin.  Sysi.  Nat.,  i.  ii.  Tv*.  p,  t>.'>6. 

We  found  the  bristle-thighed  curlews  on  Toysan  in  small  flocks,  which  usually  either  stayed 
around  the  fresh-water  {xmd  or  8cattere<l  over  the  se<lgy  slopes  near  the  sea  to  fee<i.  They  were  fairly 
tame  and  allowed!  us  to  approach  them,  and  when  frightene<i  did  not  fly  any  great  distance.  None 
of  these  binls  wert»  bree<ling.     Speaking  for  Hawaii,  Mr.  Henshaw  says: 

*'  I  feel  sure  that  the  large  majority  of  these  curlew  make  their  appearance  in  September  and 
October,  and  1  have  little  doubt  that  they  come  fn)m  Ala-^^kan  breeiiing-grounds  with  the  kolea  {Cfia- 
rtulriui<(hniiniriij<julrni<)  an<l  the  akekeke  {Ai'tnaria  Inter jtrtu) .  Yet  I  am  not  prepared  to  a^isert  that 
the  kioea  does  not  at  least  occasionally  m»st  u|K>n  the  islands."     (Fig.  42.) 

CHARADKIID/E. 

Charadrius  dominicus  fulvus.     Pcuutie  (ioifleu  Plorer;  Kolea. 

Charadriut/ulvus  (Jmeliii.  Syst.  Nat.,  i,  ii.  17W.  |>.  ('>^7. 

These*  [)lovers  were  common  on  I^ysan,  where  they  were  found  in  flocks  near  the  lagoon.  I 
note«l  a  few  als<^)  at  Binl  Island.     All  were  in  the  winter  plumage. 

Acconling  to  Mr.  Henshaw,  the  kolea  leave  Hawaii  for  Alaska  in  April  and  May  and  the  first- 
comers  return  alH)ut  the  middle  of  Augu.«it.  A  certain  proportion  of  inmiature  birds  and  cripples 
remain  the  entire  sunmier  in  the  islands. 

APHKIZH)^. 

Arenaria  interpres.     TunxMone;  Akekeke. 

Trintfa  inUrprt*  Linn..  Syst.  Xai..  ed.  lu,  i.  IT.'iw.  p.  14H. 

This  spe<*ies  was  abundant  on  Laysan,  especially  near  the  lagoon,  where  it  was  to  be  seen  in  flocks 
at  all  times  during  our  stay.     I  .saw  al.s)  a  few  on  Necker  Island. 

Mr.  Henshaw  writes: 

'*The  Hrst  stragglers  |)ut  in  an  appearance  alM>ut  the  mid<lle  of  August.  In  liKX)  I  shot  some 
twenty  of  tlu»se  flrst-comers,  and  to  my  great  surprise  found  all  of  them  plump  and  in  fine  onler  for 
the  table,  while  mnw^  wen*  very  tat  in<lee<l.  All  these  birds,  with  one  excej)tion,  were  fully  adult,  and  the 
majority  were  males.  Moreover,  they  were  in  nnich  the  same  plumage  as  when  they  left  for  Alaska  in 
May;  that  is,  they  were  in  the  re<l  and  black  plumage,  characteristic  of  the  nuptial  st*a.**on.  The  young 
binls  did  not  begin  to  ap)>ear  till  at  lea.«t  a  fortnight  later,  and  when  they  came  were  thin  and  p<M»r."« 

DKEPAXIDID/E. 

Himatione  freethi.     hvjmn  Honeif-eater. 
Himntiont  frnithii  Rot  hw  hi  Id.  Annal<<  and  Mafrnzine  Nat.  Hist.,  x,  1H92.  p.  IW, 

The  honev-eater  is  the  least  abimdant  of  the  I^v.san  land  binls.  It  is  bv  no  means  rare,  however, 
for  in  a  short  walk  we  were  always  able  to  s<»e  plenty  <»f  them.  Their  bright  scarlet  pimnage  renders 
them  es|>tvially  conspicuous  as  they  flit  alnnit  amid  the  soft  green  of  the  cheno|>o<iium  bushes,  and  very 

a  BirdM  r»f  the  UawaiUu  Ifllands,  1902,  p.  87. 
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attractive  creatures  they  are  ou  Huch  a  curious  island  as  I^ysan.  The  species  is  pecuhar  to  the  islet, 
but  is  closely  related  to  the  apapane  {Jlimafione  mngmnea)^  found  throughout  the  main  Hawaiian  group. 
From  this  form  the  I^ysan  bird  differs  in  its  shorter  bill  and  lighter  colors,  being  a  scrarlet  vermilion, 
brightest  on  crown,  with  abdomen  sepia,  under  tail-coverts  very  pale  brown,  primaries  ami  tail  dark 
sepia,  almost  black,  edge<l  with  buffy,  and  secondaries  brown  edged  with  huffy  and  vermilion.  On 
the  other  hand  the  apapane  is  a  dark  crimson,  and  the  primaries  and  tail  are  bla4*k,  the  belly  white. 

This  brilliant  little  bird  is  found  all  over  the  island,  but  is  most  abundant  in  the  interior  among 
the  tall  grass  and  low  bushes,  bordering  the  open  stretches  ni^r  the  lagoon,  where  all  the  land  birds 
seem  fond  of  congregating.  Its  favorite  nesting-place  is  this  same  area,  and  the  proximity  of  broad 
patches,  acres  in  fact,  of  a  prostrate  succulent  portulaca  with  yellow  and  a  sesuvium  with  pink 
flowers  has  many  attractions  for  the  honey-eaters.  Here  they  may  l)e  found  thn>ughout  the  day 
walking  around  after  small  insects  or  drinking  honey  from  the  blossoms.  The  brush-like  tongue  of  the 
himatione  renders  the  gathering  of  honey  an  easy  task.  It  is  not  uncommon  to  see  cme  go  from  flower 
to  flower  and  insert  its  bill  between  the  i)etalH  of  a  nearly  blown  bud  with  a  certain  rapidity  ami 
precision  which  suggests  a  huiiuningbinl,  except  of  course  the  fact  that  the  himatione  is  on  its  ft»et. 

I  have  ol>8erved  them  catching  tiny,  grecMi,  and  henc^*  [>rotectively  c!olore<l,  caterpillars  fn>m 
Chenopodium  mwhrklietim^  a  plant  very  abundant  in  the  interior  of  the  island.  They  are  also  fond  of 
a  small  brownish-gray  moth  or'*  miller,"  which  abounds  on  the  ishuxl  to  the  |>oint  of  distraction. 
While  we  were  at  lunch,  on  several  different  oi-casions,  a  himatione  flew  in  and  extrac*te<l  moths  from 
a  crack  between  boards.  It  then  grasped  the  miller  with  one  foot,  after  the  manner  of  a  binl  of  prey, 
clinging  with  the  other  t^)  the  rough  lM)ard  wall,  and  ate  the  soft  i»arts.  After  a  few  moments  the 
still  fluttering  victim  was  release<l,  and  the  destnictive  search  for  moths  ri»sume<l.  It  liec^me  evident 
that  the  millers,  relieved  of  important  jmrts  of  their  anatomy,  did  not  thrive  after  such  treatment. 

The  nests  prove<l  moR»  difficult  to  find  than  those  of  ArrocephaJns.  In  fact  we  discoverer!  only 
one,  placed  in  the  middle  of  a  grass  tuft  alniut  2  ftH»t  from  the  gnmnd.  This  containe<l  but  a  single 
egg,  though  a  nest  whi<'h  Mr.  Schlemmer  gave  to  us  containeii  four.  The  structure  is  loosely  made  of 
fine  grass  and  r(x»tlets,  an<l  the  1h>wI,  2}  inches  acrcKst;  by  1^  dei»p,  is  line<l  with  fine  nM)tletsand  brown 
down  from  yoimg  albatroKm»s  [Diomvden  immntahiliH).  There  are  no  white  feathers  in  the  lining,  thus 
making  the  structure  at  once  distinguishable  from  the  ne.st  of  the  niiller-binl.  The  ovate  egg  is  pure 
lusterless  white,  blotched  and  sjMJtted  at  the  large  end  with  grayish  vinaceous,  and  with  fewer  light 
and  dark  s|M)ts  of  Prout's  brown.     A  typical  egg  ujeasnn's  IS  by  13.75  millimeters.     (Fig.  51.) 

The  sexes  are  alike.  Seven  s|>eciinens  without  reganl  to  sex  are  somewhat  lighter  than  six  others, 
or  at  least  have  more  yeUow  in  the  brilliant  scarlet  vennilion.  It  is  not  improlmble  that  the  first.set 
are  birds  of  the  previous  year,  while  the  dt^eper  <'olorcMl  ones  are  in  the  fully  a<lult  plumage.  The  bill, 
wings,  and  tail  of  the  females  are  a  trifle  shorter  than  thcw*i*  of  the  male  sj)ecimens.  The  plate  in 
Rothschild's  **  Avifauna  of  I^ysan"  represents  this  spi'cies  far  t^K)  pale  and  gives  tin  erroneous  idea  of 
the  color  of  the  bird. 

Telespiza  cantans.     Iaiiimu  Finch. 

Trlettpyza  rantnu.  NVilMm,  Ibis,  1890.  p.  *11,  |»1.  ix. 

The  Laysan  "finch"  is  quite  fearless  and  unsuspicious.  It  is  also  saucy  to  a  marked  degree,  and 
ignores  the  presence  of  man  when  he  is  peaceably  disposed.  One  c^n  not  walk  anywhere  without 
encountering  them  singly  or  in  little  flocks,  diligently  searching  for  foinl  amcmg  the  bushes,  or  out  in 
the  open.  When  disturbed  they  eye  the  intruder  with  interest  or  half  in  doubt  and  utter  their  low, 
mellow,  linnet-like  call.  They  do  not  fly  far,  but  prefer  to  alight  soon,  and  run  along  the  ground,  or 
elude  pursuit  by  suddenly  crouching  under  a  grass  tu8s<K!k. 

They  are  not  particular  as  to  food,  but  are  fond  of  the  soft  jwrts  of  grass  stems,  tender  shoots  of 
bushes,  seeds,  and  especially  of  eggs.  1  saw  a  pair  fly  to  the  egg  of  a  Sterna  Iwutia  imme<liately  after 
the  bird  ha«i  l)een  disturbe*!  bv  my  approach.  One  of  them  opene^l  the  egg  with  a  few  strokes  of  its 
l)eak  and  began  to  ft»eil  at  once,  although  I  was  hastily  adjusting  a  camera  only  a  few  feet  away.  Nor 
did  the  removing  of  some  ro<'ks  which  obst^ureil  the  view  Inither  them  greatly,  for  they  only  hopped 
out  of  reach  and  watched  the  proc'ess  with  equanimity,  n»suming  their  rei>a«t  as  soon  as  I  had  finished. 
But  presently  a  rail  api)eared  ami  angrily  drove  them  off,  api)roj»riating  the  egg  for  himself.  The 
*•  finches"  were  common  in  the  vicinity  of  the  house,  and  hoppe<l  almut  the  piazza  in  a  very  familiar 
way.  While  I  was  pre{)aring  specimens  one  came  several  times  and  lit  on  a  table  within  a  few  feet 
and  explored  my  belongings. 
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The  Telenpiza  is  the  \weX  son^ter  on  the  i^Ianil,  and  a  number  were(*aptuiv«l  by  officere  and  neanien 
cif  the  AiftfttrtfM  for  <'a|ce  birtis.  One  which  wa^  kept  in  the  labfiratory  on  b«kar(l  made  Huch  );ood  ui>e  of 
his  vocal  powern  that  it  wa?  flometimi*£i  necesiHary  to  give  him  more  sytscv  on  deck  for  the  {jerformant'e. 

The  favorite  nesting  tnte  is  in  the  middle  of  a  big  tusscx'k  of  grasf,  somewhat  nearer  the  ground 
than  the  situations  of  the  Ilimatione  and  Arrocephaliuf  neste.  The  species  also  builds  in  chenopodium 
bushes.  We  found  several  nests  in  grass  clumps  bordering  the  open  near  the  lagoon — ^a  location  very 
popular  with  lx»th  himationes  and  miller-birds — and  in  each  case  the  nest  was  wedge<i  in  the  center  of 
the  tussock,  well  hidden  by  the  tall  grass  stems.  It  is  made  of  rootlets,  twigs,  and  i*oarse  grass,  and 
the  whole  structure  is  rather  loosely  put  together.  The  shallow  cup  is  2J  inches  in  diameter  and  is 
lineil  with  shredde<l  grass. 

Three  eggs  are  laid,  though  we  found  some  nests  with  incomplete  sets  of  two.  All  were  fresh. 
A  rather  large  specimen  measures  24  by  18  millimeters.  It  is  somewhat  bhintly  ovate,  of  a  lusterlese 
white,  with  small  blotches  and  spots  of  light  sepia  and  lilac  gray,  crowded  towanl  the  blunt  end  and 
yeiy  s})aringly  present  on  the  acute  half.  Another  egg  of  the  same  set  of  three  is  smaller,  measuring 
22.5  by  17.5  millimeters.  The  thinl  egg  is  a  trifle  smaller  still,  and  has  the  six»ttingdistribute<i  evenly 
over  the  whole  surface.  An  example  from  a  set  of  two  is  plentifully  blotched  with  lilac  gray  at  the 
blmit  end  and  sitarsely  8(>otted  with  dark  Front's  brown,  giving  it  a  rather  unusual  appearance. 
Some  eggs  have  the  spots  relatively  large  (2  millimeten*  in  diameter);  in  others  they  are  ver\'  small. 
Oci^asionally  an  egg  presents  at  the  blunt  end  one  or  two  dark  lines.  There  is  great  variation  in  sisse 
and  color,  and  some  eggs  are  as  smal]  as  21  by  15  millimeters. 

We  i*olIected  24  individuals  of  this  species.  The  adult  and  subadult  plmuages  are  quite  <lifferent, 
and  le<l  Mr.  Walter  RothschiM  to  describe  the  fully  matureil  bird  as  Te1e*jnzn  Jinvimum.  For 
descriptions  of  this  sjKH'ies  see  any  of  the  works  cite<l  in  the  intnxluction,  especially  the  ''Avifauna 
of  Laysan,"  which  gives  excellent  colore<l  plates  of  l>oth  a<lult  {suh  wnfiine  '\ttanM<lmit'* )  and 
**  immature ''  plumages  ( t*.  u.  "  mntaiiM*' ).  Of  the  24  sj»ecimens  1 1  sltv  adult  males  in  the  bright  yellow 
plmuage,  with  back  not  streake<l.  One  adult  male  is  al)out  midway  In'tween  the  two  phimages,  having 
assumed  the  **  yellow  stage,"  except  on  liack,  wings,  and  tail.  Five  other  males  are  in  the  immature 
streak(*<l  plumage,  but  one  is  much  yellower  than  the  others.  All  these  five  are  much  more  worn 
than  binls  in  the  yellow  plumage.  All  the  Mtting  binls  I  ni>te<l  were  in  streakcnl  dress,  similar  to 
the  one  shown  in  the  photograph.     (Figs.  49,  5().  i 

Of  seven  females  thret*  are  in  the  immature  streake*!  stage  and  are  all  a  trifle  paler  over  the  yellow 
area  than  males  in  a  similar  stage.  The  other  four  are  halfway  l^tween  the  *'atlult'*  ami  the 
"immature*'  stages.  Ha<l  not  Mr.  Rothschild  exprewly  stateil  that  the  sexes  are  alike  in  fully  adult 
plumage.  I  would  liave  considered!  thrt»e  of  these  binis  in  the  final  plumage.  The  l)ack  is  streakeil 
like  the  immature  males  an<l  top  of  head  to  less  extent.  The  yellow  of  rest  of  head,  and  breast,  which 
is  not  streake<l,  is  more  gn^enish  than  that  of  the  a^lult  male  and  less  extende<l  over  alnlomen  and 
flanks.  The  Hanks  are  light  brownish  and  si>ar8ely  streake«l.  If  the  adult  female  is  exai*tly  like  the 
male,  these  four  s|»ecimens  form  a  l^eautiful  conm»cting  link  l)etween  the  two  plumages.  We  I'ollecteil 
no  females  similar  to  thea<iult  males.  I  believe  the  juvenal  plumage  \if  worn  a  year,  till  after  the  first 
nesting  season,  when  the  interme<liate  phase  is  assume<l.  Just  how  long  that  is  worn  is  hard  to  tell, 
but  I  doubt  if  the  fully  adult  plumage  is  gaine<i  till  the  binl  is  in  its  third  year. 

SYLVIID/E. 

Acrocephalus  familiaris.     }fUler  Bird. 

Tnrtart  /amiliarif  Rothwhild.  Annnl^  and  MMfnuine  Nat.  HiM..  x.  IWi,  p.  109. 

The  warbler  is  loi'ally  known  as  the  miller  bin!  on  actrount  of  its  fondness  for  ** millers,"  or  gra>ish 
brown  moths,  which  alK)und  on  I^ysan.  It  is  |)eculiar  trt  I^ysan  I.^land.  and  singularly  enough  the 
genus  is  not  founil  in  the  Hawaiian  gn.»np  pn)|^r,  to  the  eastward. 

Arro*-e/thaftix  "comprises  a  well-marke<l  group  of  binls  familiarly  known  as  Ree<i-Warblers,  and  is 
distinguisheil  by  the  |Mjssession  of  a  very  minute  Imstanl  primary  and  a  mcKlerately  mundeil  tail. 
The  Itastanl  primary  is  so  minute  that  in  adult  birds  it  d(H*s  not  usually  extend  as  far  as  the  primary 
t'overts.  In  birds  of  the  year,  and  in  one  or  two  s|>ecies  slightly  al)errant  in  this  res[HH*t,  it  is  usually 
somewhat  longer,   occasionally  extending  beyond  them.     *     *     *     The  bill    is  typically  large. 
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depressed,  and  broad  at  the  base,  with  mcxlerately  developed  rictal  bristles.  *  ♦  *  The  general 
color  of  the  plumage  in  more  or  less  uniform  brown,  sometimes  olive  brown,  sometimes  russet  brown, 
gradually  fading,  as  the  plumage  becomes  abraded,  into  a  neutral  brown  or  dunt  brown,  not  inaptly 
described  as  mtutenm  color. 

**Most  of  these  birds  are  migratory  and  molt  twice  in  the  year,  shortly  l)efore  each  journey. 
Their  breeding  range  extends  over  the  whole  of  the  central  and  southern  Palicarctic  Region,  but  only 
one  species  extends  as  far  north  as  the  Arctic  circle.  They  winter  in  the  tropical  regions  of  Africa 
and  Asia,  and  are  esjiecially  common  in  the  islands  of  the  Malay  Archipelago.  Two  sj)ecies  apjmr- 
ently  migrate  south  instead  of  north  to  breed,  and  resort  to  the  swamps  of  Australia  for  that  purpose. 
Two  other  species  appear  to  be  nonmigratory — one  having  found  a  permanent  home  in  South  Africa 
and  the  other «  in  the  Caroline  Islands  of  the  Pm^ific.  *  f> 

It  is  not  difficult  to  conjecture  how  Laysan  became  colonized  by  the  original  Acroceplutlun^  as  the 
Caroline  Islands  form  a  convenient  mid-station  from  the  Malay  Archipelago.  It  is  singular,  however, 
that  the  genus  did  not  secure  a  foothold  in  the  large  islands  of  the  group — Kauai,  for  instance. 
Acrocepfutliis  nyrinx  is  said  to  occur  only  on  Ponap^,  one  of  the  most  easterly  of  the  Caroline  Islands, 
where  it  is  residents  Thus,  in  a  genus  of  marked  iiroj)en8ities  for  migrating,  it  is  of  interest  to  find  a 
few  species  so  re8tricte<l  and  (conservative,  as  it  were. 

The  miller  bird  is  one  of  the  most  abundant  of  the  four  strictly  land  birds  i)eculiar  to  Laysan.  In 
the  cool  of  the  morning  or  in  late  afternoon  it  is  seen  to  l)est  advantage,  for  then  it  is  very  active  and 
at  times  musical.  During  the  heat€»d  portion  of  the  day,  following  the  custom  of  our  wocxl  warblers 
of  North  America,  it  retires,  to  remain  hidden  among  bu.*»hes  ur  in  the  tall  tufts  of  grass  where  its  nest 
is  made.  The  species,  like  others  on  the  island,  is  quite  fearless.  One  has  no  ditliculty  in 
approaching  close  to  the  active  little  creatures,  especially  near  the  nest,  though,  as  is  natural,  they 
evince  some  doubt  at  first.  With  a  little  patience  1  was  able  to  secure  a  photograph,  although  neither 
myself  nor  the  camera,  within  a  few  fc»et  of  the  nest,  were  at  all  cont^^aleil.     (Fig.  43.) 

Arrorejthfiliis  always  appears  busy.  It  is  fond  of  moths  and  other  insects,  ami  drags  the  former 
from  their  hiding-places  with  much  skill.  It  in  not  averse  to  the  habitations  on  the  islaml  and  may 
l)e  seen  with  the  himationes  assiduously  hunting  for  millers  about  piazzas  and  outhousi^s,  prosei'uting 
the  sear(*h  even  into  the  rooms,  (hie  of  its  favorite  fee<ling-pla(»eH  is  over  stret<*hes  of  prostrate' portu- 
lacas,  near  the  lagoon,  where  it  gleans  small  caterpillarn  fnnii  the  herlyage  in  ix)nsiderable  numl^ers. 

They  nest  usually  in  big  tufts  of  buwhy  grass,  and  like  the  other  land  binls  congregate  in  greatest 
numl>ers  along  the  inner  edge  of  the  bush-grass  area  near  the  lagoon.  We  dist^overed  only  two  nests 
with  eggs,  but  many  empty  ones  apparently  just  n>a<ly  for  eggs.  Each  nest  was  placed  in  the  middle 
of  a  large  bunch  of  grass  about  2  ft»et  from  the  ground.  The  stnicture  itself  is  <*omix)stHi  of  drie<l  grass 
stems  and  blades,  fine  rootlets,  white  albatross  feathers.  The  Ixjwl  is  1 J  in(>hes  wide  by  the  same  depth, 
and  the  diameter  of  the  mouth  is  somewhat  less  than  that  of  the  interior,  so  that  the  eilges  of  the 
cup  overhang  a  little.  It  is  lined  with  fine  rootlets,  shre<lde<l  gra.*<s,  and  whitt*  albatross  feathers,  the 
last  being  a  very  characteristic  feature  of  all  nests,  so  that  the  miller  binls  prol>ably  l^egan  very  long 
ago  to  make  use  of  this  convenient  material.  Occasionally  a  tnuce  of  down  was  found  on  the  inside. 
The  outer  portion  of  the  nest  is  rather  l(K)sely  held  together,  and  fonns  a  glolM)He  mass  8 J  inches  in 
diameter. 

The  eggs  differ  considerably  lK)th  in  size  and  coloration,  one  l)eing  as  small  as  19  by  14  mm.  and 
another  as  large  as  22  by  15  mm.  The  gn)und  color  varit^s  from  very  i>ale  olive  buff  through  greenish 
white  to  almost  pure  white.  In  one  specimen  the  markings  are  olive  blotches  and  sjx)ts  of  various 
intensities  crowded  at  the  blunt  end,  and  likewist*  very  tiny  lines  and  specks  scattere< I  all  over  the  egg. 
Another  exam])le  is  paler,  blotchetl  with  olive  and  drab,  and  with  minute  si>e<^ks.  Two  out  of  the  ^\e 
eggs  lack  the  tiny  specks. 


•I  Acrocephalu$  Hi/rinx  ( Kittlitz)  Potihik'. 

hCat.  Birds  Brit.  Miw.  (Seebohm)  v,  1881,  p.  87.     (Written  before  Acrocephalus/amUiaris  wa.s  dlrn'ovennl.) 
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APPENDIX. 

The  following  are  additional  irregular  visitant^  recorded  from  liaysan  by  Dr.  H. 
Si'hauin^land  (/>/v/  ^[onnt*^  unf  *tner  Ivoiutlhninst-U  Bremen,  181*9)  and  <|iioted  in 
Rothsfthild'.s  ArifuHna  of  I^iysun^  Bryan's  Keij  to  th^  Bn*di<  of  th*f  HtnraHan  Group^ 
and  Henshaw's  Birds  of  th*-  ILnnauun  InJandM.  Sc*hauinsland's  names  are  in 
brackets  (1.  c.  p.  loi)i  Schauinsland  did  not  list  Amii<  JM^ar/iaM^  but  a  specimen 
secured  by  him  is  recorded  by  Rothschild.  Starred  species  were  represented  by 
specimens. 


* Laruf  ghuri^atcrnst  SsLnni.     [lAiruii  f/huiruM  Bruii.] 
*PhnlaCTtn^frnx  jH'lngirun  Pall. 
**4miJ«  bonchaa  Linn. 
*An(M  aiin*ric*ina  (iniel. 
*Anajt  carolhwtijfis  (iniol.     [Xeltion  rrfcrn.'\ 
Aruiit   qitertfueduia f f    Linn.    (pn>l>ably  c/»wor«). 
[  Qtien/uediih  circin,  ] 
*Spntiila  dffpeata  (Linn.). 
*DnfUa  nntta  (Linn. ). 


*Oangii1n  nlholn  (Linn.). 

Crymophilinf  fuiirarinx  ( Linn. ). 
* Tringa  acuininaUt  ( Honitielcl ) . 
IViuga  panfiai  (Cones ) .    [  Tringa  ( Pefidna )  ameri- 
cnna  CasH.] 
*t\ilidns  areiiaria  (Linn.). 

*Limow,    hpjiotiira    baueri    (Nauni.).      [L.   uorx 
zmlandiff  Gray.] 


Since  the  foregoing  report  was  written  Mr.  William  E.  Safford,  of  the  U.  S. 
Department  of  Agriculture,  has  kindly  examined  and  identified  the  plants  collected 
on  JUiysan.     The  following  is  the  list: 


Lays.\x: 

Cenchnis  enhfadatua  Cav. 

S/Mtroffolns  rirginimn  Knnth. 

EmgntstiM  cyiuuturoide^  (  Retz. ). 

i  '^jferuit  hf/ffOt'h  funis  1 1  i  1  lebrand . 

Siniiain  Hi  freijciu din  n  n  tn  G au(  1 . 

C.%euO]HHiium  unndirich'um  Mo<|. 

Ainarautiis  riridii*  L.     (  EuxoIum  riridin  Mch|.  ) 

B'terhannn  Mraudra  Forst. 

«Sfxf/ rifi//}  pffTtu/arttst  I'll  III  L. 

PorUdiU'it  Intea  Sol. 


L.\Y8.\x — Continueti. 

i.  'a^iHt rin  m u diricftemta  lY C. 

Trkhuhm  ciMoide*  L. 

IjH)iuaa  iiisutarin  Stend. 

ileliotropinm  ruraMtnricum  L. 

Sriemhi  ktmigii  Vahl. 
Nbcker  Island: 

i^'aUinia  tomenttum  I*oiret. 

Portidam  iuUa  Sol. 

Chenojxn1inin  Mindtricheum  Moq. 


Lki^nd  Stanford  Junior  UNrvEnsmr, 

Jitm  U  1003. 


■  * 
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NOTHS  ON  A  H)RH)1S1:  OF  THH  GENTS  PRODMPHINUS  FROM  THE 

HAWAIIAN  ISLANDS. 


By  FREDERICK  W.  TRIE, 
Head  Curator  of  the  Depafimcnt  of  Biology,  (  \  S.  Xatiotial  Museum, 


Ouriiijjr  the  investigations  carried  on  under  the  direction  of  Dr.  Jonlan  and  Dr. 
Kverniann  ))v  the  U.  S.  Fish  Commission  steamer  Alhitrosx  in  the  Hawaiian  Islands 
in  IJ^nl.  two  specimens  of  a  i>oipoise  weit?  obtained  at  Honohilu.  The  two  heads, 
together  with  the  pei'tonil  Kns,  dorsal  tin.  tlukes  and  a  drawing  of  one  of  the  sjx^ci- 
mens,  made  h\  Mr.  A.  H.  I^ldwin.  June  7,  1901,  were  turned  over  to  me  bv  Dr. 
Jordan,  with  the  re(|uest  that  I  should  report  upon  the  material. 

A  preliminarv  examination  of  the  heads  showed  that  they  Ijelonged  to  a  species  of 
PritdAphuinx,  After  carefully  measuring  the  head>  and  taking  notes  on  the  color- 
ation. I  had  the  skulls  extmcted  and  cleaned.  The  sj^ecinien  consisting  of  the  head 
alone  was  numl>ered  112832,  l^^.S.X.M.,  and  the  one  comprising  the  head,  pectoral 
and  dors:il  Hns,  and  tlukes,  112883,  U.S.X.M.     Plate  I  represents  No.  112833. 

No.  112s:>2.  r.S.N.M.,  hea<i.— The  skin  of  the  heaii  is  cut  off  aNmt  2  inches  behind  the  eve. 
IJjrlit  yellr)\vish->rray  nilor  from  farther  l>ark  and  lx»low  nins  forwani  tn  al^out  the  line  of  the  eye  (on 
the  rijrht  side)  when*  it  is  ijuit*'  a!)niptly  out  off  by  a  darker  tint  which  jfoe?*  forwani  nearly  to  the 
stop."  The  Sciiiif  o«nirs  i)n  the  left  side  but  is  niueh  more  olisi'ure.  The  <iarkest  of  these  tints  is  still 
lijrhter  than  the  hiarkish  color  which  <H.vnpies  the  (vnter  (»f  the  Iieail  from  the  stoj)  liackwanl.  This 
blackish  enlnr  forms  a  trian^rnlar  me<iian  area  with  the  apex  at  the  stop.  On  the  right  side  over  the 
eye  its  margin  is  2}  inehtv  aU>ve  the  eye.  The  sni»ut  pn)j)er  is  blackish,  except  on  the  tf^lges,  where 
it  is  irn'jriilarly  yellowish  white  with  small.  distin«-t,  irreuularly  plaoe<l,  tpiite  black  sinits.  A  narrow 
liand.  quite  bla<'k.  starts  from  the  str>p.  siMin  divides,  nnd.  (lassing  Uick.  the  two  di\isions  inclose  the 
eye.  The  two  divi>iiins  siilMliviile  into  two  or  thn-e  narn>wer  lines  with  light  lines  l>etween  them. 
A  similar  Itlack  and  a  whitish  tine  line  |iass  fnun  the  stop  to  the  corner  of  the  mouth. 

On  the  V'iX  side  the  colors  an»  mu<*h  darker  and  the  lines  are  verv  olisi-ure. 

A  tine  line,  lijihter  than  the  surrounding  color,  |>asses  from  t»ach  side  of  the  blowhole  to  the  stop. 

The  light  color  from  the  i>e<"toral  n»gi«)n  i>jis.««es  forwani  undernwith  on  the  <'hin  to  a  jwiint  in  the 
median  line  SA  inches  fn>m  the  tip  of  the  mandible.  In  advamv  of  this  the  underside  of  the  mandible 
is  very  dark  yellowish  vrray.  almost  black.  On  the  light-gray  pjirt  of  the  throat  are  numerous  small, 
ellipti«'al,  dark-gniy  sjMJts.  the  large^^t  of  which  an*  aUuit  thr%*e-eighths  of  an  inch  long.  These  ("an  be 
se«*n  alH»  on  the  dark  part  of  the  mandible.  The  lower  li|>s  are  yellowish  white,  like  the  upper,  with 
scattere<l.  small.  <jnite  bla<'k,  s|j«.ts 

No.  lll*s.s;i.  r.S.N.M..  head,  fins,  and  tlukes.— The  color  is  like  that  of  No.  1 128:«,  but  the  mark- 
ings are  inon*  distinct.  A  blackish  i*ap  on  the  head  fnun  the  stop  bniadening  out  posteriorly.  The 
margin  on  the  right  side  is  W  inch<*s  alMJve  the  eye.     B*'low  this  margin  on  the  right  side  over  the  eye 


•  Th«'  jMiim  wh«-rv  tlu*  couvi-.x  ••utlino  i»f  iho  finvht-nd  inoetn  the  \)%9*t  of  the  benk. 

811 


812  BULLETIN    UF   THK    UNITED   STATES    FISH    COMMISSIUN. 

is  a.  band  of  lighter  gtuy  exteadiag  down  tu  1  j  inohee  above  the  eye.  Froui  tliin  band  down  tii  the 
eye  aud  forward  tu  the  stop  the  color  m  niuuh  lighter  Kray,  which  light  color  extends  forward  on  to 
the  base  of  the  beak. 

On  the  left  Hide  the  only  prominent  hght  patch  iii  at  the  base  of  the  convexity  of  the  liead,  about 
uiidway  between  the  eye  an<l  stop.  Under  the  chin  the  whitish  color  extends  forward  to  5j  inches 
of  tip  of  mandible.  As  in  the  other  specimen,  a  liTieextendefrom  the  stop  to  the  right  eye,  broadening 
out  posteriorly  and  incloHing  it. 

On  the  right  side  all  the  light  color  on  the  upper  jaw  from  the  eye  forward,  and  all  parts  of  the 
lower  jaw  backward  to  the  base  of  the  pectoral,  are  spatted  with  dark  gray.  Tb«  dark  color  of  the 
anterior  end  of  the  mandible  is  made  up  of  very  small  blackish  spots  massed  ti^^her.  These  spots 
show  also  on  the  upper  jaw,  the  upper  lip  being  irregularly  brownish -white  and  hiack-spotted. 

Pectorals  darker  than  surrounding  areas  except  at  base;  darker  above  than  below  and  spotted  on 
lH)th  ei<<eN.  but  the  spots  most  distinct  on  the  under  eide.  Dorsal  blackish  with  very  obscure  small 
darker  spots,  especially  on  the  right  side,  having  an  antero-posterior  direction.  Flukes  very  dark  gray 
above,  lighter  below,  very  obscurely  spotted  with  darker  color.    Margins  apjiarently  blackish. 

The  dimensions  of  the  heads  and  tins  are  as  follows; 

I  UeuDrcmem.  ,  ,^    „^    |  MnKUrcinenl.  j  ,j^   j,^  , 


Tip  of  Bnonl  to  Mop  (MmlRht) m  \         ril   '  Traiuveree  dluneler  of  blow 

Tip  of  snout  to  anterior  |Mlnt  o[  blow-  i  l^toral.llplnheadnfhumei 

hole  (stmlghl) 314  r         S37  j    P«;l«™l,tfp  lo«nU 


eye  (ntnlKht) .  330  337'    Pecliiral.  lip  (0  poxlf  [iur  Inwrtlon 

lip   oi    Biioui    to   comer    oi    mouth  Pwtii™l,gn«i«i|  bresdih ' 

I        (Rtnlghl) 'IKS]  289  ..  Dnml.  helgbl  [rum  renter  nlbHseio  Up 

'    Breadth  olMiODt  at  otop  (ntmlght) M'  M  .  DornaJ, height  (rith  IjAwiifpniiterttirinar-  '              j 

I    Breadtholsnoiit  midway  between  aliip  ,  K>n  to  lip I 

and  tip  imralghl) 43  i  13      Flulii*  Irom  Up  lo  Up 

Vertical  depth  of  moul   (boih  jawii,  Klnken,  breadUi  at  liaw 

with  month  cloned)  at  not' (Mralght).  M  I  «a      fluke",  depth  of  iioloh ' 

Eiteiit  of  lower  Jaw  beyond  the  upper.  «  '  6      Kmnh..!.  nf  t««ih                                              (  «-"  i  *'■ 

I    Length  ol  eye .-. 22  |  19     n"""-'™  "^.n i  ^^^_^    - 

;    Anlero-pomerlordUiDieteroi  bu>who1e.  13  i  14                                                                                { 

The  dimensions,  in  millimeters,  of  the  two  Hawaiian  Hkull^,  together  with  those  of  four  other 
skulls  of  I'rt>M,,hima  fmm  the  Indian  Ocean,  collected  by  Dr.  W.  L.  Abbott,"  are  an  follows: 


p 

1- 

¥ 

a 

■^ 

a 

sii 

ss 

sa 

i^S 

is 

ci 

S^" 

tj' 

tngth  .. 

of bean 


Total 

Breadth  of  beak  a  I 

Breadth  o(  beak  »til«  middle «  i       46 

Breadth  of  Inlvniiaxlllie  at  middle  of  beak 2>  K 

(irealeia  bresdtb  between  outer  marglui  of  InlpnnailllH: 

pro^iliiially 10  71) 

Length  ot  aupehor  loolli  line ■£&  2X! 

[.aittoolb  lo  bane  of  maxillary  noli'h in  «i 

Extremity  of  beak  to  anterior  margin  nl  lupetior  nareH.. ..  3U3  3X1    ' 

Breadth  between  orblta ]r«  IM 

.    Breadth  between  hind  maiglniioltempiinil  fiHHH' 126  '      ISO 

Length  of  temporal  toMie .W  6i 

Depth  of  temporal  toma IV  *»    ' 

'    Length  of  mandfble 364  |      Xtb 

UnKtholKymph>-8lg  of  mandible 74  ,       77 

'    l.finglh  of  tooth  row  of  mandible 211  i      22V 

Depth  between  angle  and  rorouold  procuw fl9  1.1 


>n  the  nmUnimtlon  of 
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The  iiunilwr  of  valid  spet-ies  of  the  jz^enuK  Pnidelph'iiim  is  at  present  iino«rtain. 
In  1889.  afttfr  an  examination  of  the  types  of  many  of  the  nominal  species  and 
numerous  other  specimens  belonging  to  the  genus,  I  arrived  at  the  <-onchision  that 
about  eight  spo<'ies  were  probably  distinct;''  of  these,  the  one  to  whit-h  the  Hawaiian 
specimens  should  uioi^t  prolmbly  be  assigned  is  Pi-odeiphimm  attenuatiut  (Gray),  of 
which  /*.  luipeimiM  (Gray)  is.  I  Iwlieve,  a  synonym. 

A  comparison  of  the  dimensions  of  the  type  skulls  of  these  two  species  with 
those  of  the  Hawaiian  skulls  and  Dr.  .\bbott's  Indian  Ocean  specimens  is  given  in 
the  following  table,  the  various  dimensions  being  reduced  to  percentages  of  the  total 
length. 


^    ^-  HM  i|  i!  II  ill 

-     -"-     -^     -"     il     a|  ' 

ft  P  I 
i 


I  t  f  M'ii  ii  "^ 


Total  Ipngth ....■ 113  3S3  «2  44.1  US  WT     ■       «B  S 

Lenitth ol beak W.n'       m  '      m.s       m.i       m.i      it.i       60.n'      «t.7'      (*.«   , 

Bmilrh  •>[  Uuk  Ht  bun.-  ,it   nimlJlary  .  | 

Br«dlhoriirtkaVilii'niidd'li;""":"!:!"     lu  lo'  nil        Io!l        lOA         lO.ii        I0.-2        lois        lo' 

BreadlliiilliiU-nUHXiltoiiliiilddleiilbnik.       ^h         .v.'         S-'i         ^  in         11.1  -VT  6.5         (i.l    ' 

Grmlvsl  brvHiltli  bdwren  'iiitiT  Buiglii*  I  i 

LengthiitMipi'rkoriootliliiw. '!!!![!!!..!.    M.H      sd.i      feLa      iiii  '  M         ia.i       u.a      fa.6      no.i   I 

Lul  tnith 111 Uu« nf  maxillary  noti-h 10.1  II. :•  10.7  10.2  lO.I!  11  9.1  10.6  9.7    I 

Eilrpmity  «[  iHVk  in  anlriiiir  maririD  <>( 

wipcrlnr  nam> 70.7  km  Tl.R  7-i.">  71. l  H.S  71.1  70.S  67.S 

BrmdlhtM.lwn.'D.irbito a».7  W.I  S7.7  37  .ln.l  »".»  ac.J  3S..1  8S.S    . 

Bniaillh  belirevn  hind  maiitliv  nt  Icm.  i 

pin«lln«K -aOI  M.K  so  29.4  29.4  31. a  30.S  Jl  30.0    ' 

l«iuclh  iif  temtniral  fnHw ln.2  I7  14  14  U.!i  Ifi  l.M  16.4  K.e    , 

ncpth  nl  ifmpOTBl  liora ...  IH-H  IX.I  11, e  "11.3  lis  13.2  13.2  14.1  14.2 

Lenjtlhulinandllilf »I.T  i<r..9  m.-2  M.H  M.4  ».2  M.S  K2.4  M3.1    : 

.    Length  of  wmphy-lKot  maiidil.lt 11.6  10.3  li.-S  17,1  19,8  1"  \XA  17  17,1 

Lenphnf  loMhniwoImandiblr .SO  .W.4  SO  Ht.x  Ht.i  .W.4  .SI. 6  50  10.1    , 

.    DvMhbelweEnangleaDdtTirunnMixni-tw.  13.H  ]»,(!  it  12,9  13.1  I-V5  11. (i  I5.fi  14 

,    Teeth  (40-41        4J-«       41-B       42-«       3S-SS       S*^       39.39       44-43       41-80    I 

[  13K-37       42-.K       42-40       39-10       WSt       3H^       3*-30       40-41        30-M    I 

"11.5  per  ifnt  11  meanin-d  nn  i-nnlinuaUon  nt  ralnKl  uorttrlnr  bcinlpr;  ihli  l>  on  the  rtRhi  iilile.  On  the  lelt  the 
depth  Is  9.5  piT  wnt.  ur.  i[  meainired  nii  nintinualion  ol  pwlerlnr  border.  10.6  per  oenL 

The  correspotidenco  of  proiwrtions  in  these  several  skulls  is  remarkable.  Sir 
William  H.  Flower,  no  less  than  myself,  was  of  the  opinion  that  J',  nt/enu'tt'tx  and 
/'.  m/}fi)ii/i  are  s|>ecilically  identical.  I  have  already  advanced  the  view  that  Dr. 
Abbott's  Indian  Ocean  spe<-inii>iis  also  lielong  to  that  s[n'cies/  and  would  now 
aj4sign  the  Hawaiian  skulls  to  the  same.  It  will  be  observed  that  in  the  Hawaiian 
skulls  the  terajjoral  fossa-  are  smaller  than  in  the  lyiH"  of  /*.  aKmiMtus  or  that  of 
/*.  cd/ttn^ii.  This  might  be  i-egarded  as  of  some  importance  were  it  not  that  two 
skulls  from  off  the  Amirantes  Islands  (Nos.  ;Wii4'.i  and  3Wi5n  r.S.N.M.).  which 
there  is  every  reas<m  for  WHeving  belong  to  the  same  species,  show  an  exactly  parallel 
\-ariation  as  compared  with  each  other, 

oBiill.  r.  fi.  Nat.  Mui>.,  36.  ISffl.  pp.  111-75,  lfi2-16«. 
bPtoc.  t.  S.  \al.  MiuL,  17. 1)iM.  paper  No.  WZ. 
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The  Hawaiian  skulln  in  one  respect  differ  from  all  those  from  the  Indian  Oeean, 
namely,  that  the  portion  of  the  maxilla  between  the  maxillary  notch  and  the  orbit  is 
thinner.  This  and  the  somewhat  larj^er  size  are  the  only  two  points  in  which  these 
Hawaiian  skulls  app(*ar  to  ditfer  from  the  ty\y^s  of  /\  attennatKa  and  /*.  raj>eniiiH.  I 
do  not  think  these  are  sufficient  to  warrant  a  separation  of  spetMcs. 

As  1\  nttenuatxi^  is  a  species  founded  on  cranial  characrters  only,  the  coloration  and 
external  proportions  of  the  Hawaiian  heads,  the  size  of  the  tins,  and  numl)er  of  pha- 
lanws  can  not  be  brought  into  consideration  in  connection  with  it.  It  is  of  interest, 
however,  to  see  how  they  comjmn*  with  the  same  characters  in  Dr.  Abbott's  Indian 
Ocean  specimens. 

The  coloration  of  the  two  Hawaiian  heiids  is  noted  on  a  previous  page.  No 
doubt  they  were  somewhat  altered  by  iK)st-moi'tem  changes  and  the  effects  of  the 
preservative  when  I  examined  them,  but  these  would  effect  chiefly  a  deepening  of 
the  shades  of  gray.  Beside  the  heads,  I  received,  as  already  mentioned,  a  sketch  of 
one  of  the  specimens  (PI.  1)  one-sixth  natunil  size,  but  the  sex  was  not  recorded. 
It  is  dated  June  7,  1JH)1,  and  represents  No.  112833  T.S.N.M. 

In  this  sketch  the  specimen  is  represented  as  very  dark  gray,  nearly  })lack,  on 
the  upper  surfaces,  head,  dorsjil  tin,  upixu*  surface  of  pectoral  tin,  upi>er  and  lower 
surfaces  of  flukes,  posterior  portion  of  caudal  peduncle,  and  anterior  half  of  mandible. 
The  lower  surfaces,  from  the  middle  of  the  mandible  to  within  about  t>  inches  of  the 
flukes,  and  as  high  up  as  the  line  of  the  insertion  of  the  i)ectoi'als,  are  white,  a  little 
tinged  with  gray.  The  light  and  dark  colors  meet  rather  abruptly  on  the  sides,  })ut 
without  a  well-detined  line  of  demarkation.  The  white  of  the  lower  surfaces  is 
cov^ered  with  oblong  gray  spot^  about  thre(»-f<)urths  of  an  inch  long.  Similar  siK)ts 
are  seen  obscurely  in  the  darker  color  higher  up  on  the*  sides. 

This  sketch  and  the  notes  on  page  44  indicate  that  the  Hawaiian  specimens  resem- 
bled Dr.  Ab})ott's  Indian  Ocean  specimens  very  closely  in  coloration.  In  all  of  the 
latter,  however,  except  one,  the  light  and  dark  colors  were  said  to  lie  separated  b\'  a 
sharply -defined  line.  This  is  hardly  true  of  the  Hawaiian  specimen  represented  by 
the  water-color  sketch,  but  on  the  other  hand  the  colors  can  not  be  said  to  merge 
gradually  into  eac'h  other.  If  the  hypothesis  that  males  in  this  species  have  gmy  six)ts 
while  females  have  white  spots  be  accepted,  the  Hawaiian  si)ecimens  should  be  males. 

The  following  measurements  of  the  Hawaiian  specimen  from  which  the  sketch 
was  made  were  taken  when  it  was  first  obtained,  June  7,  li^oi: 


1  I 

Ivrht'i*.  '  fnrhrn. 

Total  length 76  Li'ii^th  of  husr  of  doi>al U 

Tip  of  snout  to  "stop" i>  T^eHst  dopth  of  chikIiiI  ptKluncle 3 

Tip  of  Mjout  to  eye IIJ         '     Kx|uin«*of  tluki*s 18 

Tip  of  Mnout  to  origin  of  i)e«'toral 18  ••  I^'ngth  of  flukes" 5. .'» 

Tip  of  snout  to  origin  of  dorsal :Vy  i    Distance  fnmi  aims  to  noli-h  of  flukes 20 

I^ensrth  of  upper  law 11.. '>  I)ist*»noe  from  anus  to  "tip  of  flukes" 21 

Length  of  lower  Jaw 1 1. 1»3         Distance  Ix'tween  base's  of^pert<»rals  in  front G.  5 

"(Jape" II.. ">  (ireatest  depth  of  body II 

Length  of  eye , 1  i     (iirth  in  front  of  i>eeiorals 28.2.5 

Length  of  pcct<»ral H.-'S  (iirth  immediatelv  Iwhind  peetornls :W.h 

Height  <»f  dorsal 11  ,    Girth  in  front  of  Horsal 'SH 

Height  of  dorsal  "straight  up" 7 
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Dr.  Ablxjtt  furni^^hed  a  few  ineasurenients  of  his  spec•iIllen^s.*'  These  are  most 
numerous  in  the  <-ase  of  No.  8r)()4S>  I'.S.X.M.,  male,  from  Amirantes  Ishinds,  and  this 
sjxvimen  is  fortunately  almost  the  same  size  as  the  Hawaiian  one  of  which  the  sketeh 
was  made.  Measurements  from  the  latter,  comi)ared  with  those  recorded  by  Dr. 
Ahlx)tt,  are  as  follows: 


Mea-Mironicm.  AmiranU-s    Hawaiian 


I'.S.X.M.  r.S.N.M. 

m9.maltf.  112s«, 

inirantcs  Hawaiiai 

I>laiids.  IslaiicU. 


Inchtf.  Inch*  if. 

TouU  knifth 74  Tt; 

Tip  of  n.»!»triini  to  Imih*  of  dorsiil  riii 33  :V> 

Height  of  dorsal  tin 5.75  7 

Brvadthof  tluki's* 17  1« 

Li'ngth  of  pectoral  tin 10  11.5 


This  corresp(mdence  of  external  proportions  tends  to  confirm  the  opinion  derived 
from  the  cranial  proix)rtions,  that  Dr.  Abl>ott's  specimens  and  the  Hawaiian  ones 
belong  to  the  same  species. 

In  one  of  Dr.  Abl)ott's  sjx^cimens.  No.  30OHI  U.S.X.M.,  a  female  6  feet  1  inch 
long,  the  girth  at  the  anterior  bjtse  of  the  dorsal  fin  was  38  inches.  As  the  Honolulu 
specimen,  which  was  ♦>  f(»et  4  inches  long,  had  a  girth  of  only  83  inches  at  this  point, 
the  opinion  that  it  was  a  male  is  thereby  strengthened,  since  the  males  are  generally 
more  slender  than  the  females. 

The  phalanges  in  Hawaiian  specimen  No.  112833  and  in  three  of  Dr.  Abbott's 
specimens  are  as  follows: 


Digits. 

r.  >i.  N.  M. 

J(»haiina 
Islands. 

r.S.N.M. 

3».04y. 

A  mi  ran  to 

Islamis. 

r.S.N.M. 

:iiia=>l. 

PnA'idencf 

Nlands. 

r.S.N.M. 

112S33. 
Hawaiian 
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The  type  of  I\  rf^/^e/^jf/j*  (Gray),  which  I  l)elieve  to  l)e  identical  with  P.  attenuatus 
(Gray),  was  from  the  Cape  of  Cjo<kI  Hojk}.  If  the  other  sj>ecimens  mentioned 
herein  bt»long  to  that  species  also,  as  I  l)elieve  they  do,  I\  nttiHuatuM  would  appear 
to  ninge  from  the  Cajx*  of  Good  Hope  through  the  Indian  Ocean  and  across  the 
South  Pacific  to  Hawaii.  The  specimens  descriln^d  by  Dr.  Lfitken  in  1889,*  which 
appear  to  belong  to  P.  ntUuHiiftii<.  would  extend  the  i-ange  of  the  species  into  the 
S<mth  Atlantic  and  as  far  north  as  a  point  about  midway  In^tween  St.  Paul  Islands 
and  the  Caj^e  Verde  Ishinds. 

«()p.  <-it.,  p.  35.  *»Liitktn.  r.  K.     Vid«.ii>k.  StKk.  Skr..  r.  Kat-k..  natiir.  Afd.;  5  B<1.,  1.  1J<M».  p.  45. 

F.  ('.  B.  1903,  n.  3— 4 


isopods  collfxtei)  at  the  hawaiian  islands  by  the 
l:.  s.  fish  commission  steamer  albatross. 


By  HAKKIEX    RICHAR13SC)X,  F^h.  13. 
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IS()R)I)S  COLLHCTl:!)  AT  THE  HAWAIIAN  ISLANDS  BY  THE 
U.  S.  FISH  COMMISSION  STI:AMER  ALBATROSS. 


By   HARRIET   RICHARDSON,  Ph.  D. 


The  United  States  Fish  Commission  is  undertaking  a  systematic  exploration  of 
the  marine  fauna  of  the  Hawaiian  Islands,  under  the  direction  of  Dr.  D.  S.  Jordan. 
During  the  summer  of  1902,  under  the  immediate  charge  of  Prof.  C.  H.  Gilbert, 
the  Afhafrrjss  was  engaged  in  dredging  in  the  vicinity,  while  a  party  of  assistants 
explored  the  shore  and  shallow  water. 

The  isopods  collected  were  not  numerous.  Most  of  them  are  new  to  science, 
only  two  species  in  the  collection,  L!g!a  hairaUui^ls  Dana  and  Cijtnothoa  recta  Daua« 
having  l)een  previously  record(»d  from  the  islands. 

Two  new  genera  of  panisitic  isopods.  representing  different  families  of  Epiearidta^ 
the  D't'pdi^  and  the  Bopyrtdir.  are  herein  described.  The  Bopyrid  genus  is  particu- 
larly interesting,  because  it  is  the  first  of  that  family  known  to  occur  in  the  visceral 
cavity  of  DecajXHls,  the  EntonheUl^  alone  l>eing  known  to  have  that  position  in 
relation  to  their  hosts,  the  Brachvurous  Crustacea. 

CHELIFERA  or  TAXAIOIDEA. 

Family  .\PSEUDID.E. 

Apseudes  pp.P 

One  iniitilatc<l  pjiecimen  wa.**  obtaintNl  by  the  United  Staten  Fish  Conimif^pion  steamer  Albatross  off 
the  south  coast  of  Molokai  Island,  the  Hawaiian  Inlands. 

FLABELUFERA  or  CYMOTHOIDEA. 

Family  /EGID/E. 

iEga  quadratasinus  Richanlson  sp.  nov.     Fij;.  1. 

Body  (fig.  1  a)  ovate,  about  2J  times  lonper  than  broad.     Color  uniformly  Hpht  yellow. 

Head  with  frontal  mai^in  rounde<l  and  pro^hioed  in  a  small  median  process  between  the  basal 
joints  of  the  first  pair  of  antenna-;  iK>sterior  margin  nearly  straight.  Eyes  situated  on  the  antero- 
lateral margin,  extending  along  each  side  from  the  posterior  margin  of  the  head  to  the  proximal  end 
of  the  thini  pe^lunrular  joint  i>f  the  first  pair  of  antennie  and  separated  from  each  other  on  the 
anterior  nian?in  by  a  distance  equal  to  the  length  of  one  eye.  The  first  jxair  of  antenme  (fig.  1  b)  have 
the  peiiuncle  ix)mjK)8e<l  of  2  short  joints  of  e<iual  length  and  a  long,  slender  joint  e^jual  to  the  length  of 
the  first  two  taken  together;  none  of  these  joints  are  dilated;  the  fiagellum  is  composed  of  24  joints  and 
extends  to  the  posterior  margin  of  the  sei'ond  thoracic  segment.  The  second  pair  of  antermte  have  a 
5-jointed  peduncle,  the  distal  end  of  the  fifth  joint  of  which  extends  to  the  middle  of  the  first  thoracic 
segment;  the  fiagellum  is  composed  of  24  joints  and  reaches  the  posterior  margin  of  the  third  thoracic 
segments  The-fmntal  lamina  or  interantennal  plate  is  cone-shaped,  round  and  flat  at  its  distal  end, 
and  produced  at  its  proximal  end  .to  an  acute  point. 
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The  segments  of  the  thorax  are  e(iual  in  length.  The  epimera  of  the  second,  third,  and  foarth 
segments  are  not  produce<l  posteriorly  beyond  the  margin  of  the  segment;  those  of  the  fifth,  sixth, 
and  seventh  segments  are  produceil  backwanl. 

There  is  an  arcuate  carina  on  all  the  epimera  which  extends  from  the  poet-lateral  external  angle 
to  the  internal  antero-lateral  angle  of  the  opposite  side. 

All  6  segments  of  abdomen  distinct,  the  first  segment  a  little  shorter  than  the  4  following.  The 
sixth  or  tenninal  segment  is  well  rounded  posteriorly,  with  a  pronounced  and  wide  emargination, 
quadrangular  in  shape,  in  the  median 'line.  On  either  side  of  this  emai^ination  the  posterior  margin 
is  crenulate  for  some  distance  and  provideil  with  minute  spines,  about  8  on  either  side. 

The  uropoda  (fig.  I  c)  are  about  equal  in  length  and  are  not  longer  than  the  terminal  abdominal 
s^ment  The  outer  branch  is  oval  in  shape,  denticulate,  and  provided  with  spines  on  the  external 
and  posterior  margin.  The  inner  branch  is  unlike  the  outer  branch  in  shape,  and  tapers  to  a  narrow 
extremity  at  the  post- lateral  side  of  the  external  margin,  the  external  margin  being  almost  straight; 
this  branch  is  more  distinctly  crenulate  on  the  lower  part  of  the  external  margin  and  provided  with 
small  spines. 


Fio.  l.—jEga  qtiadraUmmis.    (a)  General  flfrure,  :v  4:  (b)  Fn>ntal  lamina  and  })eduncles  of  both  pairs  of  antenns,  x  7; 

(c)  Terminal  segment  and  uropoda,  x  t<;  {d)  Leg  of  3d  pair,  x  8. 

The  first  three  pairs  of  legs  are  prehensile.  On  the  third  pair  (fig.  1  d)  there  is  1  spine  on  the 
ischium,  6  on  the  merus,  2  on  the  carpus,  and  1  at  the  distal  end  of  the  propodus.  The  4  following 
pairs  of  legs  are  gre.ssorial,  and  are  provided  with  spines  on  the  ischium,  merus,  carpus,  and  propodus. 

Only  one  specimen  was  obtaine<l  in  1902  from  Kauai  Island,  the  Hawaiian  Islands,  by  the  United 
States  Fish  Commission  steamer  Alfmiross. 

* 

Type  in  United  States  National  Museum.     Cat.  No.  28971. 

This  species  approximates  more  closely  to  .Ega  incim'i  Schicedte  <fe  Meinert  than  to  any  other 
described  species  of  the  genus.  It  differs,  however,  in  the  shape  of  the  alnlomen,  which  is  more 
triangular  in  .1.  iucim;  in  the  shape  of  the  tenninal  notch,  which  is  V-shaped  in  A.  inciwt  more  quad- 
rangular in  A.  quadrnttuhiHs;  in  the  smaller  eyes,  which  do  not  meet  in  the  median  line  as  in  A.  incisa 
but  are  separated  by  a  space  equal  to  the  length  of  one  eye;  by  the  longer  antenme  of  both  pairs,  each 
containing  also  a  greater  number  of  joints  in  the  flagellum;  and  in  having  the  prehensile  legs  provided 
with  numerous  spines,  while  in  A,  incisa  there  is  a  single  spine  on  the  ischium  and  a  single  one  on 
the  carpus. 

aNaturhifltoriak  Tidsskrilt  (3),  xii,  1879-1880,  pp.  373-374,  pi.  x,  figB.  ia-l& 
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JEg€L  deshayesiana  Milne  Edwanls. 

Etocinela  dnhayeriana  Milne  Edwards,  Hist.  Nat.  Crust.,  in.  p.  243. 

JEga  dahayffiana  Schioedte  &.  Meinert.  Naturhistorisk  Tidsokrift,  xn  (3).  1879-1880.  pp.  :>«ja-361.  pi.  viii.  figs.  7-9. 

L/xvilittf. — Pailolo  Channel,  between  Molokai  and  Maui  Islands  and  Northeai!«t  Approach. 

This  species  is  recorded  fn>in  the  Mediterranean  (Milne  Edwards);  from  the  Adriatic,  at  Fayal, 
the  Azores,  and  Panomia  (Schidnlte  &  Meinert):  from  lat.  15°  40'  N.,  long.  2:^°  b'  8"  W.  (Studer). 

A  single  specimen  was  obtained  by  the  AlUitros*  which  differs?  from  those  recorded  as  described 
and  figured  by  Schiiedte  A  Meinert  only  in  having  7  spines  instead  of  H  on  the  menu**,  and  in  not  hav- 
ing the  single  spine  on  the  distal  end  of  the  propodm*.     Its  cK'currence  in  this  l(X»lity  is  rather 

remarkable. 

Bocinela  hawaiiensis  Richardson,  sp.  nov.     Fig.  2. 

Body  (fig.  2  a)  narrow,  elongate,  2A  times  longer  than  wide.  Color  uniformly  yellow,  with  no 
markings. 

Head  triangular;  front  produced  over  the  basal  joints  of  the  first  pair  of  antennae.  Eyes  very  large 
and  round,  separated  from  each  other  bya  dij-tance  equal  only  to  hak  the  width  of  one  eye.  First 
pair  of  antennae,  with  a  flagellum  of  5  joints,  extend  to  the  end  of  the  peduncle  of  the  second  pair  of 

antennae.  Second  pair  of  antennae,  with  a  flagellum  of  17 
joints,  reach  the  posterior  margin  of  the  second  thoracic 
segment. 

Firs^t  two  segments  of  thorax  subequal  in  length;  third 
and  fourth  subeqnal  and  a  little  longer  than  the  first  two; 
fifth  and  sixth  longest,  each  one  nearly  equal  to  the  first 
two  segments  taken  together;  seventh  segment  shorter  than 
the  two  preceding,  about  equaA  to  the  third  or  fourth. 
Epimera  of  the  la^t  four  eegnients  acutely  p<.)inted  at  their 
posterior  extremities;  tho^  of  the  second  and  third  s^- 
ments  more  rounded  |X)steriorly. 

The  first  abdominal  s^- 
ment  is  entirely  concealed  by 
the  seventh  thoracic  segment 
exce]>t  at  the  sides;  the  three 
following  g^ments  are  sub- 
iHiual,  with  acutely  produced 
]>ostero-lateral  angles;  the 
fourth  segment  has  the  sides 
not  producetl  and  mostly  cov- 
ered by  the  postero-lateral 
angles  of  the  preceding  sag 
ment;  terminal  s^ment  nar- 
rowly rounded.  Uropoda  oar- 
like, sulxHjual  in  length  and 
equal  in  width.  Both  branches 
are  faintly  crenulate  on  the  ex- 
ternal margin.  The  basal  joint 
of  the  un)poda extends  only  half 
the  length  of  the  inner  branch. 
First  3  pairs  of  legs  (fig.  2  b)  prehensile,  with  long,  slender,  curved  dactyli:  propodus  armed  with 
3  spines;  the  carpus  with  1  spine,  and  the  iiierus  with  3  spines,  except  on  the  first  jxair  of  legs.  The  4 
gre8er)rial  legs  are  long  and  slen<ier  and  aniie<l  with  few  spines. 

Only  one  specimen  was  taken  by  the  I'.  .'^.  Fish  Commission  steamer  Albatross  2X  Kauai  Island, 
the  Hawaiian  Islands,  at  a  depth  of  636  to  414  fathoms. 
Type  in  U.  S.  National  Museum.     Cat.  No.  28972. 

This  species  is  perhaps  nearer  to  R.  orienUilis  Schioedte  &  Meinert '^  than  to  any  other  known 
species  of  the  genus.     It  differs  from  that  form,  however,  in  the  much  lai^r  eyes  which  are  separated 


Fig.  2. — Rortrula  haitaiim^U.    (a)  Genenil  fig^ure.  •4:  ih)  Leg  of  s^^oond  i»«ir.  -8 


aXaturhistOTiak  Tidsskriit,  (3),  xu,  1879-80. 
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by  a  (iistance  equal  only  to  half  the  width  of  one  eye,  while  in  /?.  orientafis  the  eyes  are  separated  by 
a  distance  equal  to  one-thinl  the  width  of  the  head;  in  the  narrower  and  more  elongate  body;  in  having 
the  two  branches  of  the  uropoda  of  et^ual  length  an<l  width,  while  in  R.  orientals  the  outer  branch  is 
narrower  and  shorter  than  the  inner  branch;  in  the  shorter  liasal  joint  of  the  uropoda,  it  being  equal 
to  half  the  length  of  the  inner  branch,  while  in  R.  oneutatin  the  l)asal  joint  extends  almost  to  the 
posterior  extremity  of  the  inner  branch;  and  in  the  narrower  terminal  abdominal  segment. 


Family  CYMOTHOIDi€. 

Cyxnothoa  recta  Dana. 

Cymothoa  recta  Dana,  U.  8.  Expl.  Exp.  CruHtacea.  xiv,  [»p.  751-752.  pi.  XLix.  f\g.  l^n-c. 

Locality:  Puako  Bay,  Hawaii. 

Dana's  specimens  were  obtained  at  Hilo,  Hawaii,  by  Dr.  0.  Pickering. 

Only  one  adult  specimen  was  obtaine<l,  but  a  large  numl)er  of  young  males  (fig.  3),  which  are 

probably  the  young  (»f  this  species,  were  taken  from  the  following 
localiticM:  Ik'tween  Kauai  Island  and  Modu  Mam  or  Bird  Island; 
north  coast  of  Molokai  Island;  south  coast  of  Oahu  Island.  Depth, 
6i  to  299  fathoms.  These  young  six'cimens  are  probably  at  a  stage 
somewhat  later  than  the  young  of  the  first  an<l  sei^ond  stages  de- 
s(^rib(Hi  by  Schio'dte  &  Meinert^'  for  f\  trutrum  Linn,  and  C  exitniay 
because  all  sc»ven  pairs  of  legs  art*  prtM3t'nt.  The  pleopods,  uro|X)<ls, 
and  terminal  segment  are,  however,  fringed  with  hairs,  and  the  first 
and  second  antennae  are  very  long,  the  first  i)air  reaching  the  ex- 
tremity of  the  first  thoracic  segment  and  composed  each  of  ten 
joints,  the  second  pair  extending  to  the  jM^sterior  margin  of  the  third 
thoracic  segment  and  compose<l  each  of  16  long  joints.  The  eyes  are 
large  and  post-laterally  situate<l,  and  the  frontal  margin  of  the  head 
is  well  roundeii.  The  antero-lateral  angles  of  the  first  thoracic  seg- 
ment are  not  produced  along  the  sides  of  the  head  as  in  the  adult. 

OXISCOIDEA. 

Family  LIGIH)/E. 
Ligria  hawaiensis  Dana. 


Fio.  3.— Young  male  of  Vymothtni 
recta,  x  V2. 


Lilijia  haH'tiiniitiii.  Dana,  U.  S.  Kxi>l.  Kxf)..  CniMtacea,  [»art  2,  vol.  XIV,  pp.  740-741, 
pi.  xi.ix.  fljf.  4  u-t. 

I>o<'ulitv:  IVarl  Harl>or. 

A  single  sjH^cimen,  without  tirojxMls,  is  referre<i  to  the  alx>ve 
species  descrilxjd  by  Dana  from  the  islands  Oahu  and  Kauai  in  the  Hawaiian  Archii)elago.  The 
specimen  differs  from  the  description  in  having  shorter  antenna',  which  do  not  extend  l)eyond  the 
fifth  thoracic  segment.  Difference  in  sex  may  account  for  this,  as  it  has  been  shown  that  in  this 
genus  the  anteniue  of  the  females  are  shorter  than  those  of  the  males. 


Family  OiNISCID/E. 

Porcellio  laevis  I^atreille. 

Porcellio  Ixvis  Latreille.  Hist.  Crust.  Ins.,  vii,  p.  46.  Loacli.  Edinb.  Eneycl.,  vii,  p.  406.  Milne-Edwards,  Hist.  Nat.  des 
Crust.,  Ill,  p.  169.  Budde-Lnnd.  Nat.  Tidswkrift,  (:i)  vii.  [•.  '23<'»:  CruNt.  Isop.  Terrt«stria.  ISS.'S,  pi».  13H-141.  (See 
Budde-Lund  for  further  synonymy.) 

Locality:  Aiea,  Oahu. 


'I  Naturhistorisk  Tidsakrift,  (3),  xiv,  1883-H4,  pp.  276-278  and  2SI-282.  pi.  viii,  dg.  10-13,  pi.  ix.  fig.  H. 
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EPICARIDEA  or  BOPYROIDEA. 

Family  DAJID/E. 

Z0H0FHBTXU8  Sicliardson,  gen.  nov. 

Type,  /jtrnophryruH  rrtro<hnii<  Ric-lmnlson,  sp.  n<»v. 

Rxly  of  female  provi(le<l  on  the  ventral  si<le  with  a  l)onler  which  surrounds  it  on  all  sidi^,  and 
which  is  wider  in  the  anterior  or  cephalic  region.  The  iH>.<terior  |)ortion  of  this  nian^inal  lK>nler  is 
provide<i  with  nine  small  trian^lar  pro<'ej?ses,  four  on  either  side  of  the  median  one,  ancl  undoul)tedly 
indicates  five  coalesced  alxlominal  segments.  Five  pairs  c»f  legs  are  present  on  the  anterior  half  of  the 
ventral  side.  Five  pairs  of  incubatory  lamelhe  on  either  side  of  the  ventral  surface  meet  in  the  me<lian 
line,  the  fifth  pair  l)eing  narrow  and  elongate  and  concealintr  the  sc»cond  and  third  pairs,  which  are 
very  small,  and  a  part  of  the  fourth  pair.  Dorsiil  surface  t-onvex,  with  only  faint  traci*s  of  segmentation, 
the  boundaries  of  the  three  divisions  of  the  Ixnly  not  l)eing  indicate<l.     Small  incisions  at  the  side  of 


FM.4.—Zitnoi»hifrt/xmtnirtMirni'.     m)  Dorsal  view,   >  t\j\:  ih)  Vfiitral  view,   •  (>.ii;  ir)  MaxilliiK'il.   •'.».:«:  <'/i  First  iHmollH 

of  niai>iipium  (ri^rhtside).  >  9.Xi. 


the  anterior  half  of  the  Ixxiy  (»n  the  marginal  Injnler  i)robably  indicate  the  place  of  se|>aration  of  the 
head  from  the  thorax,  the  first  thoracic  .<it»j5ment  from  the  se<'ond,  and  the  second  from  the  thinl. 

Male  with  the  first  thoracic  si^gment  fu.^^ed  with  the  head.  All  7  pairs  of  legs  present.  Segment** 
of  abdomen  consolidated  into  one. 

This  genus  differs  from  all  the  other  I>njiihc  in  having  a  marginal  lH»rder  surrounding  the  Innly 
and  in  having  nine  triangular  pr<^Hi*sses  on  the  posterior  margin  of  this  lM>rder,  representing  5  coalesced 
abdr)minal  segments. 

It  differs  from  Lhijtu  Kroyer  in  having  the  segments  of  thealMlomen  fus(Ml  in  the  female:  in  1  aving 
but  slight  tra<^es  of  segmentation  in  the  thoracic  region,  and  in  lx>th  male  and  female  lacking  urop<Kla. 
It  differs  from  Branrhirffthrfj.ni:*  OdulWry  in  havinj;  5  pairs  r)f  legs  an<l  n  pairs  of  incubatory  lamella^, 
only  4  pairs  of  legs  and  of  incubatory  lamelhe  l)eing  true  of  Bnnichioplirf/.rus,  ami  in  having  a  single 
pair  of  pleopoila,  which  are  alt<^^>gether  wanting  in  that  genus.  It  <liffers  from  Xntophrif.nj)!  Sars  in  the 
form  of  the  alxlomen  and  head,  and  in  having  o  pairs  of  incubatory  lamellje  instead  of  a  single  pair. 
It  differs  from  Aspidophnixnn  Sars  in  the  form  of  the  head  and  alxiom^^n  of  the  female,  and  in  haNnng 
no  trace  of  segmentation  or  appendages  to  the  abdomen  of  the  male. 
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Zonophryxus  retrodens  Richardson,  sp.  nov. 

Body  of  female  (fig.  4  a,  b)  rather  quadrangular  in  shape,  with  only  faint  traces  of  segmentation 
on  the  dorsal  surface.  Dorsal  surface  very  convex,  with  no  distinct  boundary  between  the  three  chief 
divisions  of  the  body,  the  head,  thorax,  and  alxionien  being  (continuously  one.  On  the  ventral  side  a 
border  surrounds  the  entire  body,  and  is  wider  in  the  cephalic  r^on. 

The  cephalic  part  projects  in  front  as  a  broadly  rounded  area  or  lx>rder.  On  either  side  of  the 
body  on  the  anterior  half,  the  lateral  bonier  is  inci.«ed  with  three  small  indentations,  marking  off  the 
head  from  the  first  thoracic  segment,  the  second  from  the  first,  and  the  third  from  the  second.  Five 
indistinct  lines  on  the  dorsal  surface  of  the  anterior  half  of  the  IkkIv  mark  off  the  head  from  the  thorax 
and  outline  the  first  four  thoracic  segments.  The  posterior  half  of  the  body  shows  no  trace  of  segmen- 
tation on  the  dorsal  surface.  The  posterior  margin  of  the  border  at  the  terminal  part  of  the  body  is 
produced  in  9  triangularly-shaped  processes.  These  proi'esses  are  arranged  four  on  either  side  of  a 
median  one,  and  undoubtedly  indicate  the  5  coalesced  alxiominal  segments. 

The  legs  are  in  5  pairs  and  are  confined  to  the  anterior  half  of  the  body  on  the  ventral  side. 
The  incubatory  lamellte  (fig.  4  rf )  consist  of  5  pairs  of  plates,  meeting  in  the  median  ventral  line. 
The  fifth  pair  overlap  the  second,  third,  and  fourth  pairs. 

Only  a  siugle  pair  of  pleopoda  are  present,  which  fold  back  upon  the  lower  portion  of  the  fifth 
pair  of  incubatory  plates. 

From  the  oral  area  there  extends  on  the  ventral  side  a  long  process,  w^hich 
subdivides  and  terminates  in  two  lobes,  one  on  either  side,  beneath  the 
incubatorv  lamella?. 

The  male  (fig.  5)  has  the  head  fused  with  the  first  thoracic  segment  The 
other  6  segments  arc  free  and  distinct.  All  the  segments  of  the  abdomen  are 
consolidated  into  one,  which  is  yomewhat  oval  and  pointed  posteriorly.  All  7 
pairs  of  legs  are  present,  the  first  pair  l)eing  attached  to  the  cephalic  s^ment. 
Head  large,  concave  on  its  dorsal  surface,  the  anterior  margin  produced  into  a 
rounded  process,  which  is  directed  upward.  Eyes  wanting.  No  pleopoda  or 
uropoda. 

Only  one  specimen  was  obtained  by  the  U.  S.  Fish  Commission  steamer 
Alhatr(nin  from  the  south  coast  uf  Oahu  Island,  Hawaiian  Islands,  in  1902.  The 
sixjcimen  was  unattached. 

Tyije  in  U.  8.  National  Museum.     C^at.  No.  28970. 

Family  BOPYRID.€. 

Subfamily  ENTOPHILINA. 

ENTOPHILUS  Richardson,  gen.  nov. 

Ty|>e,  Entophilun  ounnfechf«  Richanlson,  sp.  nov. 
Pig.    h.—Zonophryxu*  Body  of  female  rather  asymmetrical.     Dorsal  surface  with  segmentation  in- 

retrodais.    Male,  x     Jicated  by  depressions  more  or  less  clearly  defiruNl.     All  7  pairs  of  legs  present. 

Marsupium  bounde<l  ventrally  by  5  pairs  of  incubatory  lamella^.  Seven  pairs  of 
plates,  overlapping  the  dorsal  surface  and  attached  only  to  the  bases  of  the  legs,  extend  in  two 
longitudinal  series,  one  on  either  side  of  the  thorax;  these  plates  probably  correspond  to  the  epimeral 

plates. 

Two  series  of  5  plates  each  are  present  on  either  side  of  theab<lomen,  meeting  along  the  median 
dorsal  side  and  surrounding  the  abdomen  at  the  sides,  the  lower  plates  nearly  meeting  again  on  the 
ventral  side  in  the  median  line.     Terminal  part  of  alxlomen  truncate. 

Pleopoda  consisting  of  5  pairs  of  double-branched  lamelhe.     Uropoda  absent. 

Male  with  the  6  segments  of  the  alxlomen  clearly  and  distinctly  defined,  the  last  segment  pro- 
vided with  a  pair  of  single-branched  uropcnla;  all  the  preceding  segments  of  the  abdomen  provided 
with  a  pair  of  single-branched,  well-developed  pleoywda.  Seven  pairs  of  thoracic  legs  attached  to  the 
7  thoracic  segments. 
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EntopbiluB  omnitectuB  Richardson,  sp.  oov.     Fi^.  6. 

Body  of  female  somewhat  asymmetrii'al.  ^>^ciDeDtation  od  ilor^al  surface  more  or  lese  iodistinctly 
defined.  Marsupial  pnurli  od  ventral  side  extremely  large  and  completely  enclosed  by  incubetory 
lamellu;,  which  are  visible  from  a  dorsal  view  at  the  sides  of  the  lx>dy. 

Color  of  dorsal  surface  i>f  thorax,  orange;  htisti,  abdoMien,  and  incubatory  plates,  white.  The 
orange  markings  on  the  youn);  within  the  luanjupium  give  an  orange  appearance  to  the  ventral  side  of 
the  body. 

h 


Pk>.  6.—E<ilophi 


(d)  Msxilllped.  X  9^ 


Head  dietinctly  hilobed.  Eyes  absent.  Both  pairs  of  antenna-  visible  from  a  dorsal  \-iew,  the 
firrt  pair  iwa-^irtinK  of  perhaps  three  indistinct  joints.  The  sii'iind  pair  extend  half  the  length  of  the 
head  and  consist  of  a  number  of  indistinctly  defined  joints. 

The  segments  of  the  thoiax  are  more  distinctly  de&ned  in  nimc  specimend  than  in  others.  Along 
the  lateral  mar^ns  of  the  thorax  is  a  series  of  plates,  a  pair  fur  uach  segment.     These  plates  overlap 


the  dorsal  surface  of  the  thorax  at  the  sides  and  are  free  on  their  whole  surface,  lieing  atltached 
only  at  the  extreme  lateral  margin  to  the  \ege. 

Similar  plates  are  also  found  on  the  alxlomen,  where  they  meet  five  from  either  side  along  the 
median  dorsal  line.  The  exact  homology  of  these  plates  Is  rather  doubtful,  but  it  aeema  probable 
that  tbercomuipoad  to  the"  lames  pleurales"  of  Giard  and  Bonnier. 
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The  5  pairs  of  ahdomioat  plates,  which  meet  in  the  me<lian  line  on  the  dorsal  side,  extend  aronnd 
the  sidea  of  the  abdomen  and  gradually  almost  come  together  on  the  ventral  side,  the  last  pair  twing 
very  tnueh  cioeer  together  than  the  first  pair.  The  last  two  pairs  of  plates  are  almost  concealed  by 
the  overlapping  plates  of  the  preireding  segment)*. 

The  extremity  of  the  abdomen  is  truncate  and  without  uropoda.  The  pleopoda  (fig.  7  c)  are  5 
pairs  of  double- branched  tapering  appendages,  all  simi- 
lar in  shape. 

There  are  5  pairs  o(  incubatory  lamellie,  which  form 

the  ventral  Me  of  the  marsupial  pouch,  enclosing  it 

completely,  the  laiiielln>  overlapping  in  the  nieilian  line. 

Seven  pairs  of  small,  feeble  legs  are  present,  a  pair 

or  each  segment  of  the  thorax. 

The  male  (lig.  8)  is  narrow  an<l  elongate  and  with- 
out any  tytlor  markingn.  The  head  is  very  large  and 
without  eyes.  The  7  segments  of  the  thorax  are  about 
etjual  in  length,  eai-h  one  carrying  a  pair  of  appendages, 
so  that  there  are  7  pairs  of  thoracic  legs  in  alt.  The  6 
gt-gmenie  of  the  abdomen  are  distinct,  the  tenninnl  one 
l>eing  roundeil  and  carrying  a  pair  of  single- branched 
ajijwnilages,  the  uropoda;  the  ■>  preceiling  abdominal 
s^uents  are  provided  each  with  a  pair  of  ainglc- 
lirancheil,  well-developed  pleojHxIa. 

A  large  numlier  of  specimens  were  obtained  by  the 
V.  S.  Fish  Commission  M((.>aMier  AlbalroMi  on  the  north 
hikI  northeaf^t  coH^  of  Main  Island,  Hawaiian  Islands, 
and  Ihe  northeast  approach  to  I^ilolo  Channel,  between 
Main  Island  and  Molnkai  Island. 

The  parasites  were  found  in    the  visceral  cavity 

.Viinnida    iwrmnii!    Hentlenvtn.     This    i»    the    first 

p  of  Ihe  discovery  of  a  Itopyrid  in  that  giosUioti  in  relation  to  its  host,  all  the  other  known 

representatives  of  the  family  being  either  branchial  or  alHlominal  parasites.    The  KnSmiitadx,  on  the 

other  hand,  are  always  found  in  the  viHceral  cavity.  .... 

Type  in  the  U.  N.  National  Museum.     Cat.  No.  2K1KI7. 
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THE  BRACHYURA  AND  MACRURA  OF  THI:  HAWAIIAN  ISLANDS. 


By  MARY  J.  RATH  BUN 


Relatively  little  has  been  publisheil  hitherto  on  the  decapo<l  fauna  of  the  Hawaiian 
Islands,  the  collecting  done  by  the  earlier  expeditions  being  limited  usually  to  a  few 
da^'s.  The  number  of  species  and  subs|x?cies  of  Brachyuni  and  Macrura  known  up 
to  the  present  time  was  101>;  in  this  |MiiK?r  that  number  is  increased  to  314.''  Of 
these  the  majority  (245  species)  have  been  obtained  by  the  U.  S.  Fish  Commission. 
A  few  derived  from  other  sources  are  contained  in  the  National  Museum  collection, 
and  :2(>  have  been  added  by  examination  of  the  Hnichyura  in  the  Museum  of  Compar- 
ative Zoology,  a  privilege  grant(»d  to  the  author  by  Dr.  Walter  Faxon,  who  had 
previously  made  the  determinatii>ns.  Twenty -eight  other  species  are  attributed  to 
the  islands  in  various  publications,  but  the  present  writer  had  no  means  of  verifying 
these  records.'' 

The  Fish  Commission  explontions  l)egan  in  1S91,  in  connection  with  the  cable 
survev  between  California  and  the  Hawaiian  Islands,  when  ten  hauls  of  the  trawl  and 
tangles  were  made,  mostly  between  300  and  375  fathoms.  1  he  results  were  meager 
compared  with  those  realized  by  the  three  months'  systematic  exploration  l)y  a  land 
party  in  11H}1  under  the  leadership  of  Dr.  D.  S.  Jordan  and  Dr.  B.  W,  Evermann  and 
by  the  Alhitrofis  in  11>0'2/*  This  vessel  occupied  31*7  stations  in  the  vicinity  of  the 
islands,  while  field  jmrties,  led  by  Dr.  Charles  H.  (lilb^M't,  explored  the  shores  and 
reefs  as  well  as  the  fresh- water  streams.  Mr.  Walter  K.  Fisher,  of  Stanford  Cni- 
versity,  has  given  added  value  to  the  specimens  by  notes  on  their  habits,  color,  etc. 

Mr.  Henry  W.  Henshaw,  for  many  years  a  resident  of  Ililo,  has  from  time  to 
time  sent  Crustacea  to  the  National  Museum,  and  has  added  several  species  to  this 
list.  Other  contributors  are  the  late  Valdemar  Knudsen,  a  wealthy  planter  of  the 
island  of  Kauai  who  was  much  inten»sted  in  natural  historv,  and  Mr.  R.  C. 
McGregor,  of  the  V,  S.  Coast  and  (uMKletic  Survey. 

The  Hawaiian  crabs  at  the  Museum  of  Com|)arative  Zoology  were  taken  nearly 
half  a  century  ago  by  Mr.  Andrew  (Jarrett  and  Mr.  Horace  Mann,  both  zealous 

"The  Hawaiian  Cran^nidic  (^^Alpheida*)  have  been  aKsifirne<l  to  I>r.  H.  Coutirre.  of  the  Eeole  Sn[>erieure  de  Phar- 
macie.  l*Hrijt:  the  Anomura  to  Dr.  James  E.  Bene«lii!t.  of  the  V.  S.  Natitmal  Museum. 

fcSi»me  of  thf?«e  specie**  have  not  since  been  roUeetiMi.  or  are  known  only  in>m  iK'-iiTiption  nnd  fi^fure.  the  type  «i>eeimen 
bAVing  been  destn>yed,  as  rrVi/<wr  hnuniii nfi*\)t\\u\.  A  few  sjieeies  it  i«*  ahno<>t  certain  have  !x*en  erroneou.sly  reoonled 
from  the  Hawaiian  Itdandn.  as  Trirhttdnciyhni  imnrUituH  Kydoux  and  S«>ulfyel.  which  is  h  South  Ameriean  fluviatile  rrab, 
and  P(whyffrap*u*  craMjM n  Randall,  one  of  several  form-  colle<'ted  by  Nuttall  and  Townsend  ami  <'onfuse<i  with  others 
tAken  on  the  California  <'OHst.    The  <M'enrrence  of  /;/•<//>»////  «f*tutiirhnmtii  at  Honolulu  need>  confirmation. 

«•  A  ringle  dredKinR  often  embnic«*<l  a  lonjf  imtIimI  i.f  tunc  and  a  irreat  raiiKc  of  4l».[»th.  therefi»re  the  statement  that  a 
speciei*  wan  taken  at  68-171)  fathoms  d<»es  not  indicate  its  actual  range,  but  simply  itx  occurrence  at  K>me  point  between 

thoie  deptha. 
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collectors,  or  hit^r  hy  Dr.  W.  H.  Jones,  U.  S.  Nav3%  who,  with  Dr.  T.  H.  Streets, 
was  surgeon  and  naturaiist  on  the  V.  S.  S.  PortHniouth  during  the  survey  of  the 
North  Pacific  Ocean  in  1S7H-74. 

Tlirough  the  courtesy  of  Mr.  Witiner  Stone,  the  writer  has  made  an  examination 
of  all  of  RjindalPs  tyjx^s  of  Hawaiian  crabs  and  shrimps  extant  in  the  museum  of  the 
Philadelphia  Academy  of  Natural  Sciences.  Some  of  these  have  been  noted  f)v 
Kingsley,  Sharp,  and  Ortmann,  but  the  validity  of  Pcuctu^  nianjlnatm  Randall  is 
here  established  for  the  first  time. 

The  Hawaiian  fauna  is  almost  entirely  Indo-Pacifie,  the  islands  forming  the 
northeastern,  as  the  Indian  Ocean  is  the  southwestern  limit,  for  the  majority  of  the 
species.  This  is  true  of  the  shore  and  shallow  wat(»r  forms*'  and  in  a  lesser  degree 
of  the  abyssal  forms,  of  which  many  are  cosmopolitan  and  have  been  described  by 
Smith,  Bate,  A.  Milne  Edwards,  or  Alcock,  from  the  depths  of  the  Atlantic,  Pacific, 
or  Indian  oi'cans.''  This  circumstance  of  wide  horizontiil  distribution  of  deep-water 
species  has  recently  Ixicn  emphasized  by  Ortmann  in  reporting  on  the  Schizopoda."'' 

Besides  76  of  the  80  species  here  described  as  new,  few  species  are  restricted 
to  the  Hawaiian  Islands,  and  such  apparent  restriction  may  l^e  due  to  incomplete 
knowledge.  Very  little  affinity  to  the  fauna  of  the  American  continent  is  shown. 
Mhntpanope  nexUiUmtn^  a  new  species,  forms  a  marked  exception,  as  the  genus  is 
tropical  American  and  the  Hawaiian  species  is  akin  to  M,  trnncattfrons  Rathbun  of 
the  West  Indies. 

The  figures  of  Cyrtouuiia  Hniithi  were  drawn  by  the  late  Dr.  J.  C.  McConnell; 
the  other  drawings  of  Brachyura,  as  well  as  all  the  colored  plates,  are  the  w^ork  of 
Mr.  A.  H.  Baldwin;  Miss  E.  U.  Mitchell  made  the  pen  and  ink  drawings  of  most 
of  the  Macrum.  The  photographs  w(M-e  taken  by  Mr.  Clarence  Dodge,  excepting 
Plates  I  and  II,  which  are  the  gift  of  Mr.  H.  W.  Henshaw. 

LIST  OF  TIFK  SPF.CIRS.'' 

Ocypode  ceratophthalnia  (Palla**).  (inipsus  ^trigosus  longitams  Dana. 

O('yi>ode  bi^via  Dana.  (u'ograi)i»nH  lividuH  (Milne  PM wards). 

? OcyiKxie gaud ic baud ii  Milne  Kdwardsaiid  Liieas.     (ieograpsus  crinipes  (Dana). 

Uca  minor  (Owen). 

Uca  tetragonon  (Ilerbst). 

Mat^TophthalinuH  telescopieuH  (Oiwen). 

MacrophthahnuH  inermis  A.  Milne  l^^i wards.  I*aehygrajv<us  niiiiutus  A.  Milne  Kdwards. 

Libyst^s  nitidus  A.  Milne  Edwards.  Paehygrapsus  longipi»s  Kathbun. 

Piluninoplax  cooki  liatbbun,  n<»v.  !  ?  I*acliygra]xsiis  crassiiH's  Randall. 

Palicus  Hsberi  liatbbuii,  nov.  ;  Planes  niinutus  (Linmeus). 

Palieus  oabuensis  Ratbbun,  nov.  C^vclograpsua  granulatus  Dana. 

Manella  spinipes  (de  Man),  gen.  nov.  (-ydograpsus  betisbawi  Rathbun. 

Canlisonia  rotunduin  (C^uoy  and  (Jainiard).  (\<'l()grapsuH  einereus  Dana. 

*Grapsus  graj)snH  tenuierustatus  ( IIerl)st).  Se8arnia(Sesanna)angustifron8  A.  Milne  Edwards. 

Grapsus  strigosus  (Herbst).  vSesarnia  (Ilolonietopus)  obtusifrons  Dana. 

«Tlie  Hynonyniy  i«  abbreviated  in  the  caMe  of  well-known  Indian  species  to  a  reference  to  Alcock's  classii^l  work  on 
theOarcinological  Fauna  of  In<lia.  the  lirst  part  of  which  appeared  in  1896  (Jour.  Asiat.  Soc.  BenKul,  LXIV).  and  in  which 
full  references  and  descriptions  may  be  fouinl. 

*»The  following  shrimps  occur  in  greatest  abundance:  I'nndnlun  martins  A.  Milne  Edwards,  Ifticrftcarpuf  cns(fer  A. 
Milne  Kdwanls,  pitlijchthn  phosphor uti  (Alcock).  SimatarmtinnK  tcntiiroittn's  Bate,  and  PmHitiliin  fnshiX.  Milne  Edwards). 

f  Science,  n.  s..  XIX.  1904,  No.  191.  pp.  M27-«2«. 

dThose  marked  with  an  a.sterisk  were  found  in  the  market  at  H(molulu. 


Heiniirrai)flus  erai^inianus  Dana. 
Metoi)Ograi>sus  niessor  (ForskAl). 
Paebygrapmis  plicatus  (Milne  Kdwards). 
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Sesarma  (HolometopuH)  trapezium  Dana. 

Sarmatiuin  faxoni  Rathbun,  nov. 

Plagusiia  depresaa  tubereulata  Lamarck. 

Plagusia  imma(*ulata  Lamarck. 

Percnon  pianissimum  (Herbet). 

Percnon  abbreviatum  (Dana). 

Pen'non  pilimanus  (A.  Milue  £<l wards). 

?Trichodactylu8  punctatiiB  Eydoux  and  Souieyet. 
*Carpiliu8  maculatus  (Linnaeus). 
*Carpiliu8  convexus  (Forsk&l). 

Carpilode^  trifitin  Dana. 

Carpilodet)  ruber  A.  Mihie  E<lwanl8. 

Carpilodes  ccHX*ineu8  Rathbuu,  nov. 

Carpikxle^  vii^tus  Ratlibun,  nov. 

Carpilode8  vailiantianuH  (A.  Milne  Edwards). 

Carpilodes  monticulosus  A.  Milne  E<lwardH. 

Carpilodea  supeniodosus  Ratbbun,  nov. 

Lioniera  pul)escen8  (Milne  Edwards). 

Liomera  pnetexta  Ratbbun,  nov. 

Atergatis  ocyroe  (Herbst). 

Platypodia  semigranosa  (Heller). 

Platy[>odia  granulosa  (Ruppell). 

Platypodia  eydouxii  (A.  Milne  Fxiwardp). 

Platypodia  acUeoides  (A.  Milne  Edwards). 

Zosimus  ieneus  (Linnaeus) . 

Lophozozymus  incisus  (Milne  Edwards). 

Lophozozymus  dodone  (Herbst). 

Lophozozymus  intonsus  (Randall). 

X  ant  ho  lacunosus  Rath  bun,  nov. 

Xantho  bidentatus  A.  Milne  Mwards. 

Xantho  crassimanus  A.  Milne  Edwards. 

Leptodius  exaratus  (Milne  Edwards). 

I^eptodius  sanguineus  (Milne  Ed  wants). 

I^eptodius  molokaiensis  Rathbun,  nov. 

leptodius  nudipes  (Dana). 

Leptodius  gracilis  (Dana). 

Leptodius  waialuanus  Rathbun,  nov. 

Xanthodius  biunguis  Rathbun,  nov. 

Med^eus  omatus  Dana. 

Medteus  simplex  A.  Milne  Edwards. 

Cycloxanthops  angustus  Rathbun,  nov. 

Pel(BU8  armatus  Eydoux  and  Souleyet. 

Etisus  dentatus  (Herbst). 
*Etisus  splendidus  Rathbun,  nov. 
*Etisu8  Isevimanus  Randall. 

Etiswles  electra  (Herbst). 

Galene  hawaiiensis  Dana. 

Aetata  tomentosa  (Milne  E<1  wards). 

Actieaaffinis  (Dana). 

Actiea  hirsutissima  (Ruppell). 

Actsea  mfopunctata  (Milne  E<1  wards). 

Actsea  garretti  Rath  bun,  nov. 

Actcea  speciosa  (Dana). 

Act^ea  variolosa  Borradaile. 

Actiea  nodulosa  White. 


Aetata  hawaiiensis  Rathbun,  nov. 

Acttea  (?)  integerrima  (Dana). 

Banareia  villosa  Rathbun,  nov. 

Daira  perlata  (Herlint). 

Xanthias  lamarckii  (.Milne  PMwanls). 

Xanthias  flavescens  Rathbun,  nov. 

Xanthias  notatus  (Dana). 

Xanthias  minutus  (Rathbun). 

Xanthias  oanaliculatns  Rathbun,  nov. 

Micropanope  sexlobata  Rathbun,  nov. 

Chlorodiella  niger  (Forsk^l). 

Chlorodiella  IjevisHima  (Dana). 

Phymoilius  ungulatus  (Milne  E<lwards). 

PhynuHlius  ol^si'urun  (Lncas). 

Phymo<lius  nitidus  (Dana). 

Phymodius  laysani  Rathbun,  nov. 

Chloro<lo{isis  areolata  (Milne  Edwards). 

Chlonxlopsis  scabricula  (Dana). 

Chlonxlopsis  aberrans  Rathbun,  nov. 

Pilodius  flavus  Rathbun. 

Menippe  c^onvexa  Rathbun. 

Pseudozius  caystrus  (Adams  and  White). 

PSeudozius  inornatus  Dana. 

Pseudozius  triunguiculatus  Borradaile. 

Platvozius  la»vis  Borradaile. 

Ozius  hawaiiensis  Rathbun. 

Lydia  annul i|>es  (Milne  Edwanls). 

Pilumnus  veeijertilio  (Fabricius). 

IHlumnus  alcocki  Borradaile. 

Pilumnus  nuttingi  Rathbun,  nov. 

Pilumnus  acutifronn  Rathbun,  nov. 

Pilumnus  andersoni  de  Man. 

Pilumnus  ta^niola  Rathbun,  nov. 

Pilunmus  oval  is  A.  Milne  Edwanls. 

Actumnus  ol)esus  Dana. 

Eriphia  sebana  (Shaw). 

Grapsillus  cymo<ioce  ( Herl>st). 

Grapsillus  ferrugineus  (Latreille). 

Grapsillus  ferrugineus  interme<lius  (Miens). 

Grapsillus  maculatus  Macl.«ay. 

Grai)sillus  rufopunctatus  (Her(>st). 

Grapsillus  rufopunctatus  flavopunctatus  (Eydoux 

and  Souleyet). 
Grapsillus  digitalis  (Latreille). 
Eiomecia  hispida  Ey<l<>ux  an<l  Souleyet. 
Lybia  tesselata  (latreille). 
Lybia  ciestifera  (Alcock). 
Polydectus  cupulifer  (Latreille). 
Carcinides  m:enas  (Linn»*us). 
Paiathranites  hexagonum  Rathbun.  nov. 
Parathranites  latibrachiuui  Rathbun,  nov. 
Lissocarcinus  orbicularis  Dana. 
Lissocarcinus  ljevi.«  Miers. 
Lupocyclus  quinquedentatus  Rathbun,  nov. 
Goniocaphyra  imequalis  Rathbun,  nov. 
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Carupa  la?viuwula  Heller. 

Portunus  Baii^iinolentiiH  (Ilerlwt). 
*PortunuH  j)ulH»H<.^eiis  (Dana). 

Portunus  (Achelous)   anrentatus  (A.  Milne  Ed- 
wanls ) . 

Portunus  (Acheloun)  granulatus  (A.  Milne  Ed- 
wards. 

Portunus  (Achelous)  orbicularis  (Richters). 

Portunus  (Xiphoneotes)  longispinoeus  (Dana). 

Portunus  (Xiphonectes)  maorophthalmus  Rath- 
bun,  HOV. 

CharylKiis  jai>onira  (A.  Milne  f>iwanlB). 
*Charybdis  erythrmlactyla  (l^marc'k). 

Charylxlis  orientalis  Dana. 

Thalamonyx  graoilii)es  A.  Milne  Edwards. 

Thalaniita  CdTuleijK's  Jacquinot. 

Thalamita  picta  Stinipson. 

Thalamita  siuia  Milne  Edwards. 
*Thalaniita  integra  Dana. 

Thalamita  edwardsi  Borradaile. 

Thalamita  adinete  (Herbst). 

Thalamita  auauensis  Rathbun,  nov. 

Thalamita  spinifera  Borradaile. 

Thalamita  alcocki  de  Man. 

Thalamita  kukeuthali  de  Man. 

Podophthalmus  vigil  (Fabridus). 

Kruussia  integra  (de  llaan). 

Kraussia  rugulosa  (Krauts). 

KrauHsia  heudersoni  Rathbun. 

Platepistoma    mai^rophthalmum   Rathbun,  gen. 
et  wp.  nov. 

Achieus  athnis  Miers. 

Ac'hieopsis  superciliaris  Ortmann. 

Cyrtomaia  smithi  Rathbun. 

Cyrtomaia  lamellata  Rathbun,  nov. 

OncinopuH  aranea  (de  lliian). 

Sphenocarcinus  carbunculus  Rathbun,  nov. 

lIuiMiia  proteuH  fde  TIaan). 

SimocarcinuH  simplex  (Dana). 

Ec^hinu'cus  iKMitagonus  Rathbun. 

Mena'thius  monoc^eros  (I^treille). 

A(ranth()nyx  simplex  Dana. 

HalimuH  hilj^endorfi  (de  Man). 

Ilalimus  tennicornis  (Pocock). 

Halimus  ovatUH  (Dana). 

Perinea  tumida  Dana. 

Chlorinoides  goldsl)oroughi  Rathbun,  nov. 

Schizophrys  hilensis  Rathbun,  nov. 

Ophthalmias  cervicornis  (Herbst). 

Micippa  philyra  (Herlxst). 

Mirippa  parca  Alcock. 

Parthen<)i>e  (Platylambru. )  nummifera  Rathbun, 

Parthen()]H»    ( I*latylambnis)    stellata    Rathbun, 
nov. 


Parthenope    ( Platylambnis)    gtellata    lacunoea 
Rathbun,  subsp.  nov. 

Parthenope  (Platylambnis)  stellata  complanata 
Rathbun,  sul>sp.  nov. 

Parthenope  (Rhinolambrus)  lamelligera  ( White). 

Parthenope  ( Aula(X)lambrus)  hoplonotus  (Adams 
and  White). 

Parthenope  (Aulacolambnis)  whitei  (A.  Milne 
E<lwanls). 

Parthenope      (Parthenolambrus)      calappoidee 
( Adams  and  W  h ite ) . 

Daldoriia  horrida  (Linnaeus). 

Harrovia  truneata  Rathbun,  nov. 
^Calappa  (»lappa  (Linmeus). 
*Calappa  hepatica  (Linnaeus). 

CalapiJtt  gallus  (Herlmt). 

Mursia  liawaiiensis  Rathbun. 

Mursia  spinimanus  Rathbun,  nov. 

('ydoiis  granulosa  de  llaan. 

Tlos  latus  Borradaile. 

Tlos  angulatus  Rathbun,  nov. 

p]l>alia  tuberculosa  (A.  Milne  F/lwards). 

El>alia  jordani  Rathbun,  nov. 
.  Nucia  spe<M<^>sa  Dana. 

Randallia  distincta  Rathb^in. 

Randallia  gill>erti  Rathbun,  nov. 

Persephona  bn»vimana  (Alcock). 

Ethusa  masoarone  hawaiiensis  Rathbun,  subepw 
nov. 

Pithusina  gracilipes  (Miers). 

Hapalocarcimis  marsupialis  Stimpson. 

Callianassa  articulata  Rathbun,  nov. 

Callianassa,  sp. 

Axius  i>ailol(>ensis  liathbun,  nov. 

Axius  spinosissinms  Rathbun,  nov. 

Axius  rudi.'*  liathbun,  tiov. 

AxiiL««  serratifrons  A.  Milne  Edwanls. 

Eiconaxius  asper  Rathbun,  nov. 

Paraxius  tridens  Rathbun,  nov. 

Si'vllarus  martensi  Pfeffer. 
*S<.'yllarides  S( plain mosiu*  (Milne  I^Mwards). 
*Parribacus  antarcticus  (I^un<l). 

Parri))acus  jwipyraceus  Rathbun,  nov. 
*PanuliruH  jai>onicus  (de  Siebold). 

Panulirus  penicillatus  (Olivier). 

Panulirus  marginatus  (C^uoy  and  Gaimard). 

Polyheles  phosphorus  (Akxiok). 

Polvcheles  snvderi  Rathbun,  nov. 

Polycheles  granulatus  Faxon. 

Polvcheles  a.'^|H'r  Rathbmi,  nov. 

Eryoneicus  indicus  hawaiiensis  Rathbun,  subep. 
no\. 
*KnoplometopUH  occidentalis  (Randall). 
*Stenopus  hispidus  (Olivier). 

Spongicola  henshawi  Rathbun,  nov. 
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Penanis  canal ioiilatiij^  (Oliviork 
*P^na*iiji  iiiai>nnatii}<  Ran<lall. 
Meta|)enifiiii  affinis  (  Milne  Etlwanl:*) 
MetapemfLUi  vel  lit  inns  (THina). 
MetapeDjeu8  nio^ensis  <  Rathbun). 
Metaitenienri  rifhtersii  (MiereL 
MetapemeuH  evennanni  Rathlmn,  nov. 
Solenocera  lui^sii  Bate. 
Haliporas  equalis  Bate. 
HaliporuH  luotlesttns  i  Smith). 
Arirteu?  seinidentatni*  Bate. 
Benthesicymu?  investijnitoris  Anderson. 
Benthe^iicynius  lariniatus  Hathbun,  nov. 
Benthes<icvmus  moratnH  Smith. 
Benthonecti*?  tilii-ie^  Smith. 
Gennada^  parvu.<  Bate. 
(.Tennada^  propinquiiH  Rath1)un,  nov. 
(Tennada;?  <sp. 
Sieyonia  la'vis  Bate. 
8icyonia  lon^canda  Rathbun,  nov. 
Seiigpnites  tenuireuii?*  Kn'tyer. 
Seixestesi  r(>bustu!>  Smith. 
Sergesteii  edwanlsii  Kn\ver. 
8ence£>te»<  oi-ulatiw  Kn"»yer. 
SeiTpertes  parviden?  Bate. 
8erfc<ei>tes  armatiui  KrTiyer. 
Ocfyeeteg  ventridentatu^  Bate. 
Leacifer  ai*esitra  ( I>ana  i. 
PontnphiliLs  gracilis  Smith. 
PontophiluH  ni<Nlumanneniii.4  Kathbnn.  nov. 
Egeon  orientali^I  IIen«lers«on. 
E^eon  haljereri  ( DoHein). 
Rhym-hot'iuete?  nijrul«>su.«i  StimjteHm. 
Piwefsa  piXK'esva  «  Bate  i. 
Proeetwa  hawaien^^is  (I>ana). 
Hippolyte  ai'uta  \  St i miction ). 
Hippolynuata  aeicnla  Rath  bun,  nov. 
Hippo!  ysmata  i>aueident<  Rath  bun,  nov. 
Spirontocaritf  mannorata  i  Olivier). 
8pin>nt<H-aris  kauaiensis  I{atlibun,  nov. 
Spirontocaris  profunda  Rathbun.  nov. 


Pandahis  martins  A.  Milne  Edwanln. 
Pandalus  ensis  (  \.  Milne  Wwards). 
Pandalus  ni-elhi;!  <  Batei. 
Pandalus  sindiii  Rathbun.  nov. 
Panilalus  bn*vis  Rathbun,  nov. 
Pandalus  exiiruus  Rathbun.  nov. 
Pandalus  spinidorsalis  Rathbun.  nov. 
Ileteroi^rpns  en.«ifer  A.  Milne  Kdwanls. 
Heteroear)»UH  hevigatus  Bate. 
lleterooarpuH  sii;natus  Rathbun.  nov. 
Hetenn-arpus  alexandri  A.  Milne  Kilwanis. 
Atya  bisuit-ata  {  Ran4lal] ). 
Ortmannia  henshawi  Ratlibun. 
Caridina  l)R*vinistris  Stimpeon. 
Harpilius  depre.-^jjus  StimpH)n. 
Corallifxaris  i}uadriilentata  Rathbun,  nov. 
Coral liiKtiris  tmnesita  Rathbun,  nov. 
Periclimeni^p  pusillu.**  Rathbun,  nov. 
Peri(»limenes  sp. 

Opiophorup  grat'ilirostris  A.  Milne  Eilwanls. 
Oplophorus  foliaeeus  Rathbun.  nov. 
.-Vftinthephyra  eximea  Smith. 
Acanthephyra  debilis  A.  Milne  E«lwanl8. 
^Bithynib  gran4limanus  (Randall). 
Pahemon  debilis  Dana. 
Pahemon  paeilicus  iStimpson"^. 
PaWnion  ])andalnides  Rathbun.  nov. 
Paljemonella  tenuii)es  Dana. 
PaUemonella  orientalis  Dana. 
PaLi-monella  lat*<*adivensis  Alcook  and  Anderson. 
<tr.athophyIlum  faf<4-inlatum  Stim|iSon. 
Nematoean-inus  ensifenis  i  Smith). 
Nfmatocan.'inns  tenuin»stris  Bate. 
Nemat<H*ari"inus  grarilis  Bate. 
Stvlodaet .  his  disris>ii»es*Batt*. 
Pasipha-a  kaiwieiisis  Rathbun.  nov. 
Pasipha'a  truncata  Rathbun,  nov. 
Pasiphaa  Ha^Ilata  Rathbun^  nov. 
Psathynx^aris  hawaiiensis  Rathbun^  nov. 
Leptochela  robusta  Stimi^eon. 


BRACHYURA. 

Family  OCYPODII).€. 
Ocypode  ceratophthalxna  <  Palla.^). 

Cfcitpo^la  rtnitophth  Ima  -lli-oek,  J«»ur.  Asiat.  Su*.  IWn^l,  LXIX.  UXX).  84.^.  and  synonymy. 

Hilo,  Hawaii";  Kailua:  Maui.  R.  C.  ML<Tri*^t>r:  I^uai  Beach;   Honolulu;  Honolulu  Reef;  Wai- 
kiki  Beach;  Waimea.  Kauai;  "in  t-oral  san«l  just  alNive  liij^rh-water  mark.*'  llensbaw. 

Hawaiian  Islands  <  L)ana,  ;iit  O.  HrrinU;  AlnH'ki.     Hawaii  iStimps(in>.     Hilo  Bearh  iMien<J. 


« Unlea otherwiw  indicAtitl.  sptMiiui.'ii>>  werv  eolkvietl  by  the  Cuitcd  Suies  Fi^h  Cummi»sioii  at  the  Itx'alitief  cited. 
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Ocypode  IsBvis  Dana. 

(PI.  VII,  fig.  2.) 

Oct/pode  rhombea  Randall,  Jour.  Acad.  Nat.  Nat.  8ci.  Phila.,  VIII,  18:^  (1840),  123. 
f()ci/po(JUi  pallidula  Jat'<iuinot,  Voy.  an  Pole  Sud,  atlaH,  pi.  vi,  1852  (?). 
Ocypoda  IxvIa  Dana,  Crust.  U.  S.  Expl.  Exped.,  I,  325,  1852;  pi.  xx,  fig.  2,  1855. 
Ocypoda imUidiLUi  Dana,  op.  cit.,  p.  324;  pi.  xx,  fig.  1  (type  in  W  S.  Nat.  Mus. ). 
Ocypoda  cordimana  Kingnley,  Pr(K\  Acad.  Nat.  Sci.  Phila.,  1880,  185  (not  all  synonymy). 

Hilo,  Hawaii;  Kahului,  Maui,  R.  C.  McGregor;  Honolulu;  Waikiki  Beach;  I^ysan;  *'in  coral 
sand  just  above  high-water  mark,'*  Henshaw. 

Hawaiian  Islands  (Dana),  type  male  in  Museum  of  Comparative  Zoology.  Hawaiian  Islands, 
J.  K.  Townsend,  one  male,  specimen  lal>ele<l  by  Randall  O.  rhomhen^  in  Philadelphia  Academy  Natu- 
ral Sciences.     Hilo,  Hawaii  (Stimpson).     l^aysan  (I^nz,  as  urrillei  and  probably  cordimana). 

().  lievis  is  distinct  from  O.  cordimana  Desinarest. 

Ocypode  gaudichaudii  Milne  Edwards  and  Lucas. 

Ocypode gaudichaudii  Milne  Mwanls  and  Lucas,  d'()rl)igny'B  Voy.  TAmer.  M<?rid.,  VI,  pt.  1,  p.  26, 
1843;  IX,  pi.  XI,  fig.  4,  1847. 

Honolulu  (Cano).     Needs  verification. 

XTca  minor  ( ( ) wen ) . 

GelagimuK  ?/a'/i<>r  Owen,  Voy.  Blossom,  Crust.,  79,  pi.  xxiv,  figs.  2,  2a,  1839. 

Oahu  (Owen). 

XTca  tetragonon  ( 1  Ierl)Ht ) . 

Gelasimiis  tetragonum  Alcock,  Jour.  Asiat.  Soc.  Bengal,  LXIX,  19(X),  Ii57,  and  synonymy. 
Hawaiian  Islands  (Kingsley). 

MacrophthalmuB  telescopicuB  (Owen). 

Geiasimtis  telescopictis  Ovi^en,  Voy.  Blos.s)m,  Crust.,  78,  pi.  xxiv,  tig.  1,  1839. 
Macrophthalmm  comprempes  l^ndall.  Jour.  Acad.  Nat.  Sci.  Phila.,  VIII,  1839  (1840),  123. 
Macrophtfuilmus  podopfUhalmun  Flydoux  and  Souleyet,  Voy.  Ik>nite,  Cnist.,  241,  pi.  iii,  figs.  6-7, 
1842. 

Honolulu  Harbor,  8  fathoms,  one  female,  colltTtor  unknown,  in  V.  S.  National  Museum.  One 
male,  four  females,  A.  Garrett,  in  Miweum  of  Comparative  Zool(>gy. 

Oahu  (Owen);  Honolulu  (Cano);  Hawaiian  Islands  (Randall,  Eydoux  and  Souleyet,  Dana). 
One  male,  two  female,  tyi>es  of  3f.  comprei<»ipex  I^ndall,  J.  K.  Townsend  collec»tor,  in  Philadelphia 
Acatlemy  of  Natural  Sciences.  One  male,  collected  by  U.  S.  Exploring  Expedition,  in  Museum 
of  Comparative  Z(M)logy.  Hawaiian  Islands,  W.  H.  Pease,  two  males,  in  Philadelphia  Academy  of 
Natural  Sciences. 

MacrophthalmuB  inermis  A.  Milne  Edwanls. 

Macrophthdmai^  inermis  A.  Milne  Edwards,  Ann.  Soc.  Entom.  France  (4),  VII,  1867,  28(5;  Nouv. 
Arch.  Mus.  Hist.  Nat.  Paris,  IX,  1873,  277,  pi.  xii,  fig.  5. 

Hawaiian  Islands  (A.  Milne  Edwards). 

M.  conrej"U8  Stimi>son  is  (juite  another  s|H»cies  from  M.  imwiis.  It  is  much  narrower,  being  not 
nmch  over  half  again  as  wide  as  long,  while  M.  inermix  is  twice  as  wide  as  long.  The  sides  are  less 
convergent  posteriorly,  gastric  and  canliac  regions  narrower,  front  wider,  alK)ut  J  width  of  carapiace, 
last  ambulatory  U»g  much  less  reduced  than  in  }f.  comjrrempeA. 

Libystes  nitidus  A.  Milne  F^lwanls. 

Libystes  nitidus  A.  Milne  Edwards,  Ann.  Soc.  Entom.  France  (4),  VII,  1867,285;  Nouv.  Arch.  Mus. 
Hist.  Nat.  Paris,  IV,  1868,  83,  pi.  xx,  figs.  5-7 

H<moluln  (Cano). 
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PiluinnopUa  cooki,  8p.  nov. 

(PI.  VII,  fig.  3.) 

Carapace  more  cH)nvex  than  ii:?ual  in  the  genui<,  eepecialiy  fore  and  aft,  about  |  as  long  as  broad, 
nakiil,  sparingly  and  irregularly  punrtate,  regions  faintly  indicated. 

Frr»nt  horizontal,  atlvancinl,  slightly  tvmcave  or  euiarginate;  transven»ely  sulcate  above  the  margin, 
suh'us  wide«>t  at  the  middle  and  ta|)ering  to  each  end;  slightly  more  than  a  third  the  greatest  breadth 
of  the  carafiace. 

Antero-lateral  bonlen*  n«*t  more  than  on€^-half  length  of  postero-lateral,  cut  int4>  three  projec- 
tions, the  fir^t  a  .shallow  loin?  confluent  with  the  outer  orbital  tooth,  the  second  a  blunt  obtuse-angle<l 
tooth;  etlges  of  teeth  sharp.  The  thinl  prominence  is  a  sharp  ascending  conical  spine  directed  upward 
and  forwani,  an«l  .«ituated  considerablv  alx>ve  the  level  of  the  teeth. 

Eye  of  good  size,  nearly  filling  the  orbit;  cornea  brown  in  alcohol.  rp|)er  margin  minutely 
uotcheil  near  the  mi<ldle,  lower  margin  slightly  emaiginate  Inflow  outer  angle;  inner  angle  a  narrow 
tooth  whose  tip  is  just  visible  in  dorsal  view. 

The  last  joint  of  the  i^eduucle  of  the  antenna  attains  the  e<lge  of  the  front;  fiagellum  twice  as  long 
as  the  orbit  is  wide. 

Chelipeds  in  male  slightly  unequal,  heavy,  a  little  more  than  twice  as  long  as  carapwi^e;  surface 
sparingly  punctate;  arm  microscopically  granulous,  cs|)ecially  toward  the  margin;  a  small  superior 
subteniiinal  tr»f)th;  wrist  less  evidently  granulous,  inner  lobe  tnmcate,  its  distal  corner  in  form  of  a 
blunt  tooth;  hands  almost  smooth,  fingers  gaping,  the  pollex  curve^l  downward  in  its  l)asal  half;  dark 
color  only  on  distal  two-thinls,  the  color  darkest  in  the  middle,  and  a  brown  horn-color  at  each  end. 

Legs  very  slender,  long,  second  jjair  longest,  2J  times  as  long  as  the  caraixace;  smooth,  unarmed, 
nearlv  bare. 

Length  of  tyjie  male  12.7,  width  15  mm. 

The  character  of  the  antero-lateral  <lentation,  as  well  as  the  convexity  of  the  carapace,  distin- 
guishes this  species  fr(»m  all  others. 

Named  for  Captain  Cook,  who  dis<*overed  the  Hawaiian  Islands. 

/>i>fri7/M/iV/n.— South  coast  of  Oahii,  2!KS  to  -TW  fathoms,  stations  3818,  :i<)17;  Pailolo  Channel,  256  to 
2V*0  fathoms,  statitms  :W«V>,  :\mti  (tyi»e  l<K-ality»,  :W83,  ,'^884;  northeast  appmach  to  Pailolo  Channel, 
272  to  :KM  fathoms,  stations  4089,  4b*W;  vicinity  of  Kauai  Island,  2Ki  to  309  fathoms,  station  4130. 

Cat.  No.  of  tyi)e,  29364. « 

Family  PALICID.4:. 
Palicus  fisheri,  sp.  nov 

(PL  VII,  fig.  5.) 

Carapace  with  regions  well  marked,  covert^l  with  minute  granules,  from  each  of  which  a  short 
cur\'e«l  liair  arises  an<l  with  tul>ercles  symmetrically  arrangi^i  on  the  summits  of  the  areolie  and 
coarsely  granulate,  the  <*hief  tul>ercles  dis|>ose<l  as  f<illows:  A  transverse  cur^•e<l  line  of  alnnit  fourteen 
nmning  fnmi  the  penult  lateral  tooth  across  the  canliac  region;  thn*e  nu*sogastric:  four  protogastric, 
in  one  line;  two  epigastric;  aclu.**terof  three  anterior  branchial;  smaller  tul>ercles  in  a  line  of  five  or  six, 
and  one  me<lian  in  advance  of  the  line  f»n  the  intestinal  regi<m,  and  thnv  on  the  posteri(»r  part  of  each 
branchial  retnon. 

Front  cut  into  four  narrow  lol)es,  tips  npturne<l,  middle  i>air  much  lower,  longer,  more  acuie,  and 
more  depresseil  than  outer  ])air  and  separated  from  each  other  by  a  de<»p  U  sinus. 

Lateral  lK>nlers  mo4lerately  diverging  posteriorly,  cut  into  five  l«»ntr  acute  teeth,  including  orbital, 
dimini.«hing  liai-kwanl,  the  la**t  murh  the  smallest.  Posteritir  mannn  cut  into  nine  to  eleven  small 
lolies  not  »*ontiguons. 

Inner  supraorbital  loin*  separalinl  by  br(»ad  dt^ep  sinus  from  front,  its  inner  angle  very  pn)minent 
and  elevate<1;  three  deep  sinuses  in  upper  margin  of  orbit:  a  small  V  sinus  Ix-low  outer  t<:H>th;  inner 
suborbital  t<:K)th  narn»w.  a<'uminate.     Eyestalks  sharply  granular  and  n<Klnlar. 

a  All  catHlofpic  iiuinben*of  tyjiesj  of  lu-w  <(|>ec'il,'^«  refer  t«*tlu'  eatHlf^ie  in  the  I'.  .S.  National  MuM.'uni. 
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Chelipeds  shorter  than  carapace,  unequal  in  both  sexes,  only  the  right  or  larger  one  being  stouter 
than  the  lirstt  pair  of  legs;  the  upper  surface  bears  some  flat  lobules  and  sharp  granules;  larger  palm 
only  a  little  longer  than  high. 

First  pair  of  legs  a  little  longer  than  carapace;  menis  sharply  granular,  anterior  border  with  four 
or  five  small  spines  and  ending  in  a  largo  sharp-pointed  tooth,  posterior  border  denticulate;  anterior 
edge  of  carpus  with  a  lobe  near  either  end,  posterior  edge  terminating  in  a  small  spine;  posterior 
border  of  last  two  joints  serrulate. 

Second  and  third  pairs  of  legs  about  1}  times  as  long  as  carapatre;  merus  broadened  in  middle, 
with  sharp  granules  or  spinules  arranged  in  rows,  anterior  border  with  three  or  more  spines  increasing 
distally,  a  terminal  triangular  subacute  tooth,  posterior  edge  with  seven  or  more  spinules,  including 

one  tenninal;  last  two  joints  much  widened,  anterior  l)onler  fringed  with  long 

hair,  posterior  lx)rder  of  propodus  four  to  five,  of  dactylus  two  to  three — serrate. 

Lai«t  i>air  filiform,  much  shorter  than  carapace,  sharply  granular  or  spinu- 

lous  up  to  the  dactylus,  which  is  subequal  to  the  propodus. 

^  ^  „       ^  ^    .  First  segment  of  alxlomen  in  both  sexes  carinate,  carina  granulate  and 

ntHtion   3982,    largor     endmg  m  a  sharp  upturned  spme;  adjoining  segment  of  sternum  armed  with  a 

chela  of  male,  ■  ^.       similar  spine,  which  lies  just  outside  the  other. 

Dimnmonx. — Male  type,   length  12,  width  14.1    mm.     The  species  grows 
much  larger,  an  immature  female  with  soft  shell,  station  4066,  measuring  22.6  mm.  long  and  26.5  wide. 
Color. — Legs  with  broad  transverse  bands  of  color. 

DiMrihutnm.South  coast  of  Molokai  Island,  23  to  73  fathoms,  stations  3846,  3847,  and  3848; 
vicinity  of  Laysan  Islan<l,  16  to  163  fathoms,  stations  3939  and  3962;  vicinity  of  Kauai  Island,  40  to 
2:«  fathoms,  stations  3982  and  3987  (type  locality);  Aleunihana  ('hannel,  49  to  176  fathoms,  station 
4066;  north  coast  of  Maui  Island,  99  to  106  fathoins,  station  4077.     Cat.  No.  of  type,  29368. 

Named  for  ^Ir.  Walter  K.  Fisher,  of  Stanford  University,  who  accompanied  the  Fish  Commiasion 
party  to  the  Hawaiian  Islands  in  1901. 

This  species  is  allied  to  P.  serripes  ( Alcock  &  Anderson)  and  7*.  inrestigatoris  Alcock;  differs  from 
the  former  in  having  the  Iwrders  of  the  caraj>ace  more  deeply  incised  and  its  surface  more  tubercu- 
late;  in  P,  inreHtigntoris  the  surface  is  marked  by  tubercles  on  the  areoUc,  but  is  not  granulate,  and 
the  teeth  of  front  and  posterior  margin  are  more  acute. 

Palicus  oahuensis,  sp.  nov. 

(PI.  vii,  fig.  4.) 

Carapac^e  quite  high  in  the  middle,  covere<i  with  distant  tul>en!les  and  granules,  between  which 
the  surface  is  microsc^opiciilly  granulate. 

Median  lobes  of  front  small,  round,  near  together,  on  a  lower  level  than  outer  pair,  which  are 
broad  and  very  shallow,  and  separated  feebly  from  the  inccmspicuous  inner  supraorbital  lob<».  Three 
small  notches  in  upiwr  margin  of  orbit;  outer  tooth  long,  triangular,  acute. 

Antero-lateral  margins  forming  a  very  obtuse  angle  to  each  other  and  armed  with  four  teeth  besides 
the  orbital;  first  distant  from  orbit  and  lobiform;  second  and  third  much  larger,  subequal,  dentiform; 
last  very  small,  acute.     Postero-lateral  and  posterior  margins  with  a  few  spaced  tul)en*le8. 

Chelii)eds  about  as  long  as  carapace  (in  female)  uneijual,  larger  jrnir  not  much  stouter  than  first 
leg;  surface  granular;  larger  palm  al)out  li  times  as  long  as  wide,  fingers  nearly 
as  long  as  palm  and  crossing  each  other  at  some  distance  from  tip. 

First  pair  of  legs  a  little  longer  than  carapace,  merus  and  carpus  granulate, 

margins  of  former  bluntly  denticulate,  a   prominent  blunt  tooth  at  end  of 

anterior  margin ;  two  lobes  on  same  margui  of  carpus;  edges  of  last  two  joints     „,    „     ^,, 

.  n  I      .       o  4  Pig  2.— Ptt/ica»  oahuer^ 

^""^-  n*.  typo  female,  larger 

Second  and  third  pairs  of  legs  about  1  j  times  length  of  carapace,  merus        chela,  x  4|. 

ovate,  granular,  margins  irregularly  dentate,  teeth  smaller  and  more  numerous 

on  posterior  than  on  anterior  border;  the  latter  Ijearing  a  large  terminal  tooth,  which  is  lai^ger  and 

acute  on  second  pair,  lobiform  on  third  pair;  remaining  joints  similar  to  those  of  first  pair. 

Last  pair  filiform,  granulate,  not  J  as  long  as  carapace. 

First  four  segments  of  female  alnlomen  carinate,  first  three  segments  granulate,  tlieir  carinse, 
though  not  prominent,  visible  from  above. 
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Dimensiojif. — Female  type,  len^h  7.9,  width  10.3  mm.  Female,  Honolulu  Reef,  length  8.6,  width 
11.4  mm. 

Record  of  ^peciimnut. — South  coast  of  Oahu  Island,  257  to  220  fathoms,  station  3919;  one  female  type 
(Cat,  Xo.  29,374).     Honolulu  Reef;  one  female. 

In  the  shape  and  convexity  of  the  carapace  this  species  appn^aches  the  West  Indian  /'.  oberu* 
{ A.  Milne  Edwards),  but  the  antero-lateral  borders  are  more  oblique  than  in  the  latter. 

MANELLA,  gen.  nov. 

Diffen*  from  Palim*  in  having  the  legs  of  the  last  pair  not  different  from,  or  abnormally  smaller 
than,  the  others.     Floor  of  orV)it  pnxluced  considerably  beyon<l  rtM>f.     Carapace  broadest  anleri<irly. 

The  genus  PleurophriniJt  was  instituted  in  1S73  by  A.  Milne  F^lwanis  i  Jour.  Mik?.  Go<1effroy,  IV,  84 
[8])  for  a  single  spe<"ies  from  Australia,  P.  criMiitip*'$  (op.  cit.,  pi.  i,  tigs.  K-4V)  which  no  one  has  since 
examined.  He  places  it  among  the  Oxystomata  near  Onthtjia.  In  1.^79  Miers  (.Tour.  Linn.  Soc. 
London,  Zool.,  XIV,  6«i0)  range<l  it  doubtfully  in  the  (^xyrhyncha.  in  which  he  is  followed  by 
Haswell  (Cat.  Austral.  Crust.,  22,  1882).  In  1887  de  Man  (see  below)  described  a  seci>n<l  s[>ecies 
of  the  genus  from  AmV>oina,  which  he  believed  to  be  more  nearly  relate*!  to  the  Corystoidea  than  to 
any  other  group.  It  is  this  sei*ond  species,  P.  fpinipe*,  which  is  present  in  the  Hawaiian  collection, 
and  I  am  confident  that  it  should  be  placed  in  or  near  the  Palicid»',  as,  were  it  not  fi»r  the  normal  size 
and  position  of  the  p<»sterior  pair  of  legs,  it  might  be  ranged  in  the  genus  Pniicujt.  The  floor  of  the 
orbit  is  a  little  more  advance*!  than  in  fVr/iriM;  otherwise  the  orbital  region,  the  fn>nt,  the  antennal 
and  buccal  regions,  the  areolation  of  the  carapace,  the  form  of  each  joint  of  the  first  three  pairs  of  legs, 
the  character  of  sternum  and  ab<^lonien  are  essentially  thoi^ of  Pnliru*.  The  shape  of  the  caraiiaceand 
chelipeds  have  less  of  the  typical  Palirna,  The  species  of  that  genus  which  P.  spuujte^  most  resembles 
in  shape  is  Pulicns  contrartns  Kathbun  ( Bull.  Mus.  Comp.  Zool.,  XXXIX,  1902,  126,  plate,  tigs.  7  and 
8),  in  which  the  side  margins  converge  from  front  to  l>ack. 

I  have  sef«rated  generitally  de  Man's  species  from  the  type  of  Pieurojthricn*  on  account  chiefly 
of  the  legs.  In  P.  rri^tuijtts  the  U*gs  are  nearly  <»f  a  size  and  the  carpus  is  no  longer  than  bn>ad;  while 
in  Mnurlln  jtpiuijte*  the  first  and  f<mrth  i*airs  of  legs  are  nmch  smaller  than  the  se<*ond  an<!  thin!,  and 
the  carpus  is  elongate,  with  the  chara<neristic  shape  of  Palirnf.  In  PirtimjthriruA  the  cara|»a<^  is  sub- 
circular  and  the  chelipe<ls  etjual.  If  the  male  alxlomen  resembles  that  of  Ai/«>»m  and  Maut:Un,  then 
the  abdomen  of  Pteurophrinut  enjftati}p*:j<  represented  in  fig.  6c  i  op.  cit. )  is  that  of  a  young  female. 

This  genus  is  dedicated  to  Dr.  J.  G.  de  Man,  one  of  the  most  painstaking  of 

carcinoiogists. 

Manella  spinipes  (de  Man). 

(PI.  VII,  fig.  6.) 

PUurophricits  ttpinijtff  de  Man,  Arch.  f.  Naturg.,  LIII,  1887,  1,  p.  344,  pi.      w^.    «     ,,      ,, 

X\,  tig.  1.  station     :iMT.     lanrer 

Record  of  )ff ten meuit, — .South  coa,<t  of  Molokai  Island,  23  to  24  fathoms,  sta-        thela of  male.  ■  2|. 
tion  ,3847:  Auau  Channel.  28  to  43  fathoms,  stations  :W72  and  :^76. 

De  Man  l>ase<l  the  species  on  a  single  male,  which  had  the  fn»nt  broken  and  lackeil  the  right 
cheliped:  the  front  is  four-lobe<l.  the  lobes  rouude<l,  the  middle  pair  lower  and  more  advance<l  than 
the  outer;  me<iian  sinus  deep  U-sliapi*<l.  The  right  chela  is  U  times  as  high  as  the  left  in  lK>th  sexes, 
fingers  rather  short  and  stout,  and  when  shut  leaving  a  small  hiatus  at  l*as*-.  In  the  adult  male 
the  greater  i»art  »>f  inner  surfaiv  of  hand  and  lingers  of  l>oth  cheht*  is  clothe<l  with  lonvr  hair;  in  the 
female  an<l  immature  male  this  s|>ace  is  nake<l.  but  there  is  a  small  dark  s|>ot  at  the  ivnter.  Besides 
the  long  hairs  which  lie  on  the  upper  surfare  of  the  Ijjst  tw»»  joints  of  the  legs,  there  are  long  hairs 
fringing  the  posterior  e<ige  of  the  nierus,  and  in  the  last  i«iir  the  anterior  e<le:e  of  the  carpus.  In  the 
adult  the  seven  segments  of  the  alxlomen  are  all  well  K^i)arate<l;  in  the  immature  the  tirst  to  sixth 
segments,  inclusive,  may  1h»  fu.'Hil. 

Dimamonf. — Length  of  male  (station  3847)  11.7,  width  13.4  mm. 
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Family  GECARCINID^. 

Oardisoma  rotunduxn  (Quoy  and  Gaiinard). 

Thdpfnisd  rotnmla  Quoy  and  Gaimard,  in  Freycinet's  Voyage  autour  du  Monde,  III,  ZooL,  p.  527, 

pi.  77,  fig.  1  (Thelphune  chajteron  arroudi)f  1825. 
Cardisoma  hirtipes  Dana,  Proc».  Acatl.  Nat.  Sci.  Phila.,  V,  1851,  253;  Crast.  U.  S.  Ezpl.  Exped. 

I,  376,  1852;  pi.  xxiv,  fig.  2,  1855. 
Carduiomn  rotundum  Saffonl,  Contr.  V.  S.  Nat.  Herbarium,  IX,  11)05,  90. 

Oahu,  H.  Mann,  1864,  1  male,  1  female,  in  Mufleum  of  Comparative  Zoology. 

Family  GRAPSID/E. 

Grapsus  g^apsus  teniiicnistatus  (Herbst). 

Cancer  tenuicrmtatus  Herbst,  Naturg.  Krabl)en  u.  Krebee,  I,  113,  tab.  Ill,  fig.  33  (not  34),  1783 
(not  Gronovius).  See  von  Martens,  Arch.  f.  Naturg.,  XXXVIII,  1872, 107,  and  Hilgendorf, 
Monat«.  K.  Akad.  Wiss.  Berlin,  1878  (1879),  807. 

(rvapserude  Milne  Edwanlp,  Hist.  Nat.  Crust.,  II,  87,  1837. 

Orapms  hirttis  Randall,  Jour.  Phila.  Acad.  Nat.  Sci.,  VIII,  1839  (1840),  124. 

Grapms  rndis  Milne  Fxiwards,  Ann.  Sci.  Nat.  (3),  Zool.,  XX,  1853,  168  [134]. 

Grapius  macidatn*  var.  tenuicri^trUiui  Kingeley,  Proc.  Acad.  Nat.  Sci.  Phila.,  1880,  193. 

Hilo,  Hawaii;  Avalu  Point,  Lanai  Island  l)each,  station  1^29;  Honolulu  market;  Papai  Oama; 
Hanalei,  Kauai,  reef;  Necker  Island;  Laysan;  "under  stones,  high-water  mark,'*  Henshaw;  Kauai, 
A.  Garrett,  in  Museum  of  Comparative  Zoology. 

Hawaiian  Islands  (Milne  f^lwanls,  (Hlilx's,  Randall  as  (i.  hirtm;  1  male  type,  J.  K.  Townsend, 
collector,  in  Philadelphia  Ac^lemy  of  Natural  Sciences;  (Dana as  G,  pictus).<'  Oahu  (Kingsley).  Wai- 
kiki,  Oahu,  and  Ijaysan  (I^enz). 

DiMribtition. — The  common  rock  crab  of  the  tropics,  (rrapsus  grafmin^  is  separable  into  two  forme, 
one  in  which  the  lobe  on  the  wrist  is  very  broad  an<l  tcTminates  in  a  short  point  {(r.  grapsus  typical), 
and  one  in  which  the  same  lol)e  is  narrow  and  terminates  in  a  long  narrow  spine  (teimicru^alus  Herbst) . 
The  former  inhabits  the  coasts  of  America,  including  the  outlying  islands,  such  as  the  (xalapagos,  and 
also  the  eastern  shores  an<i  islands  of  the  Atlantic  Ocean;  the  latter  is  restricte<l  to  the  oriental  region. 
This  division  is  borne  out  by  the  large  series  in  the  U.  S.  Natitmal  Museum,  containing  eight  lo<*alities 
for  tenuicruMatiiSy  exclusive  of  the  Hawaiian  lHlan<ls,  and  in  the  Museum  of  Comparative  Z<.>ology, 
where  the  same  subspecies  is  represente<l  by  nine  loi-alitii^  (specimens  determined  by  W.  Faxon) . 

Qrapsus  strigosuB  ( i  lerbst) .  ^ 

Orapsus  strigosiis  A\coc^s.,  Jour.  Asiat.  Soc.  Bengal,  LXIX,  1900,  393. 

Oahu,  H.  Mann,  1864,  3  males,  2  females,  approaching  sul)- 
sp(»cie8  Unujitarm^  in  Museum  of  Comparative  Zoology. 
Honolulu  (Cano);  Hawaiian  Islands  (Kingsley). 

GrapsuB  stri^sus  longitarsis  Dana. 

(PI.  VIII,  fig.  1.) 

Grapsus  longitarsh  Dana,  Pro**  Acad.  Nat.  Sci.  Phila.,  V,  1851, 
249;  Crust.  V.  S.  Expl.  Exped.,  Pt.  I,  339,  1852;  pi.  xxi. 
Fig   i-Grapsns  Mnpo.u,lonoUarsis.    a  ^      ^    ^^^^       Paumotu  Archil^elagO. 

Left  chela  of  female,  station  3881,  x  1  j.  p"      »  i     ~ts 

6,  Abdomen  of  male,  Kailua,  x  IJ.  Grajmis  mbqxiadrahis  Stimpson,  Proc.  Acad.  Nat.  Sci.  Phila., 

X,  1858,  103  [49].     Hawaiian  Islands. 
Orihograpsus  longitarsis  Kingsley,  Proc.  Acad.  Nat.  Sin.  Phila.,  1880,  195. 


«  See  note  under  ih  strigosiui. 

fcDana  records  <i.  pirtns  fn)ni  the  Hawaiian  Islands:  his  specimens  are  not  extant.    A  specimen  from  Paumotu  Archi- 
pelago labeled  by  him  "  U.  pictus  "  ia  in  the  National  Museum  and  Ih  really  U.  strigoaiu. 
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Napili  Harbor,  Maui,  station  3881,  2  females  (1  ovigerous).  Hawaiian  Islands,  W.  H.  Pease, 
North  Pacific  Exploring  Expe<lition,  1  female,  type  of  G.  mhquatlratiuf  Stimpson.  Hawaiian  Islands, 
A.  Itarrett,  1  female  in  Miisemn  of  Comparative  Zoolog>'. 

** Under  stones*  Iwlow  half-tide  mark  r»n  the  ocean  shore  at  Hilo"  (.Stimpson,  unpnblishe<l  MS.) 

A  smaller  form  than  typical  fw.  tttrigonut,  a  female  bearing  eggs  measuring  only  24.2  mm.  long; 
alsr>  wider  and  more  quadrate;  front  les^f  ailvanceci;  fingern  gaping  in  their  ba^al  half;  ambulatory  legs 
much  longer,  2j  times  a*-  long  as  i^rajtace,  meropoditet*  narrowing  more  distinctly  at  the  distal  end, 
propodites  marke<lly  elongate;  abdomen  of  mature  female  very  wide,  almost  concealing  the  coxa?  of 
the  ambulatory  U'gs;  abdomen  of  male  broader,  equilateral ly  triangular  from  the  middle  of  the  third 
segment  to  the  tip. 

The  type  of  Dana's  (i.  longitams  U  aljro  in  the  National  Museum;  it  is  a  male  smaller  than  the 
females.     I  can  not  set*  that  it  differs  essentially  fn)m  the  type  of  fi.  mhqnadnitnfi. 

Dimeimons, — Length  of  larger  female  fnmi  Napili  24.6  mm.,  greatest  width  28.2,  width  at  exorbital 
angles  23.7,  at  epibranchial  tooth  25.8,  width  of  front  below  11.4  mm. 

Geogrrapsus  lividus  (Milne  Edwards). 

Geograpm*  lindus  Kingsley,  Proc.  Acad.  Nat.  Sci.  Phila.,  1880,  195. 
Hawaiian  Islands,  A.  Garrett,  2  males,  in  Museum  of  Comparative  Zoology. 

Geograpsus  crixui>eB  (Dana). 

Gfograpsu*  crinipe*  AU-ock,  Jour.  Asiat.  Soc.  Bengal,  LXIX,  1900,  396. 

Oahu,   H.   Mann,   1864,   1   female,   in  Museum  of  Comparative  Zoology.      Hawaiian    Islands, 
A.  Garrett,  1  male,  in  Museum  of  Conii»arative  Zoologj'. 
Hawaiian  Islands  (Dana,  Kingsley). 

Hemig^apsus  crassimanus  Dana. 

IIrmigmpru9  *Tammanu»  Dana,  PrcH*.  Acad.  Nat.  Sci.  Phila.,  V,  1851,  250;  Crust.  U.  S.  Ezpl. 
Exped.,  I,  349,  1852;  pi.  xxii,  fig.  4,  1855. 

Hawaiian  Islands  (Dana). 

Metopogrrapsus  messor  (Forskal).     Native  name,  Thukiihar  {O^Ken). 

Parhtigrapgujf  partjiielus  H&ndaW,  Jour.  Acad.  Nat.  Sci.  Phila.,  VIII.  1839  (1840),  127. 
Meiopograpfiif  iw/'wor  var. /ro»/a/i>  Miers,  Ann.  Mag.  Nat.  Hist.  (5),  V,  1880,  311. 
Mftopogmpnif  me$fOT  Ali-ock,  Jour.  Asiat.  Soc.  Bengal,  LXIX,  1900,  iW7. 

Puako  Bay,  Hawaii;  Hilo;  Mauna  Loa,  l>each;  Honolulu;  Pearl  Harbor;  Oahu,  T.  H.  Streets; 
Hawaiian  Islands,  North  Pacific  Exploring  Exi)e<iition.  1  female,  in  U.  S.  National  Museum,  2  females 
in  Museum  of  Comparative  Zoology,  1  male,  1  female,  in  Philadelphia  Academy  of  Natural  Sciences; 
Kauai  and  Maui,  A.  Garrett,  in  Museum  of  Comj^arative  Z<x>logy;  Hawaiiau  Islands.  W.  II.  Jones,  in 
Museum  of  Comparative  Z<K)l<»gy.     **  Numerrms,  some  under  stones  at  high- water  mark,'*  Henshaw. 

Hawaiian  Islands  (Randall,  Dana,  Streets,  Kingsley),  2  males,  3  females,  types  of  /'.  jxiralMuf 
Randall,  T.  Nuttall  and  J.  K.  Townsend,  rollectors,  in  the  Philadelphia  Academy:  also  2  males,  1 
female,  col lectetl  by  the  V.  S.  Exploring  Exf»edition.  Oahii  (Owen);  Hawaii  (Stimpson);  Hilo  beach 
(Miers);  Honolulu  (Cano):  Pearl  Harl»or.  and  Waikiki.  Oahu  (Lenz). 

Pachygrapsus  plicatus  (Milne  Ei  I  wards). 

Pachygrapitus  iilu^itin*  Kiugsley,  PrcK*.  Ac-ad.  Nat.  Sci.  Phila.,  1880,  200,  and  synonymy. 

Kailua;  Hilo,  Hawaii.  H.  W.  Henshaw. 

Hawaiian  Islands  (Milne  E<lwanls.  A.  Milne  Edwanis).  Hawaiian  Islands,  V.  S.  Exploring 
Expedition,  2,  male  and  female  (Dana);  Oahu  (Kingsley);  Honolulu  (Cano);  Laysan  (Lenz). 
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Pachygrapsus  xninutus  A.  Milne  KriwardR. 

Pachygrapms  minntuH  A.  Milne  Edwards,  Noiiv.  Arch.  Muf.  Hist.   Nat.  Paris,  IX,   1873,  292, 
pi.  XIV,  fig.  2;  New  Caledonia.     Alcock,  Jour.  Asiat.  8oc.  Bengal,  LXIX,  1900^399. 

Laysan,  May,  1902,  6  males,  1  ovigerous  female,  smaller  than  the  types,  the  largest  male  measuring 
4.5  by  6.5  mm.,  the  female  3  by  4.6  mm. 
Honolulu  ^Cano). 

Pachygrapsus  longipes  Rathbun. 

(PI.  VIII,  fig.  7.) 

Pack ygrapgus  longipes  Rathbun,  Prot!.  U.  S.  Nat.  .Mas*)  XVI,  1893,  247. 

Honolulu  (tyi>e  locality);  Honolulu  reef;  Kealakekua  Bay,  Hawaii;  Hilo,  H.  W.  Henshaw. 

Pachygrapsus  crasaipea  Randall. 

Pachygrapsiis  rrassipeii  Randall,  Jour.  Aca<l.  Nat.  Soi.  Phila.,  VIII,  1839  (1840),  127. 
Hawaiian  Islands  (Randall).    The  locality  is  probably  erroneous. 

Planea  minutus  (Linnaeus). 

Nauiilograpsw  minutm  Kingsley,  Proc.  Acad.  Nat.  Sci.  Phila.,  1880,  202. 

Between  Erben  Bank  and  Kaiwi  Channel,  station  3800,  on  Velelia;  south  coast  of  Oahu,  surface, 
station  3813;  south  coast  of  Molokai  Island,  station  3833,  on  floating  stick. 

OyclogTapsuB  granulatus  Dana. 

Cydograpms  granulatvs  Dana,  Proc.  Acad.  Nat.  S<!i.  Phila.,  V,  1851,  251;  Crust.  U.  S.  Exploring 
Expedition,  I,  361,  1852;  pi.  xxiii,  fig.  4,  1855. 

Hilo,  Hawaii,  under  stones,  high  water  mark,  numerous,  H.  W.  Henshaw.      Kahului,  Maui, 
R.  C.  McGregor.     Hawaiian  Islands,  A.  Garrett,  in  Museum  of  Comparative  Zoology. 
Maui  (Dana). 

OyclograpsuB  henshawi  Rathbun. 

Cyclograpms  henshaun  Rathbun,  Proc.  U.  8.  Nat.  Mus.,  XXVI,  1902,  75. 

Hilo,  Hawaii,  under  stones,  high  water  mark,  tyi)e  locality,  H.  W.  Henshaw.  Kahului,  Maui, 
R.  C.  McGregor.  Oahu,  Galathea  Expedition.  Weather  coast  of  Hawaii,  A.  Garrett,  in  Museum  of 
Comparative  Zoology. 

OyclograpsuB  cinereua  Dana. 

Cyclograpsus  cinereus  Dana,  Proc.  Acad.  Nat.  Sci.  Phila,,  V,  1851,  251;  Crust.  U.  8.  Exploring 
Expedition,  I,  360,  1852,  pi.  xxiii,  fig.  3,  1855. 

Hawaiian  Islands  (Dana). 

Sescknna  (Seaarma)  anguBtifrons  A.  Milne  Edwards. 

Sesarma  atiffustifwm  A.  Milne  Edwanis,  Nouv.  Arch.  Mus.  Hist.  Nat.  Paris,  V,  1869,  26. 

Collected  by  W.  H.  Pease,  probably  at  the  Hawaiian  Islands,  one  specimen,  in  Peabody  Museum, 
Yale  University. 

Hawaiian  Islands  (type  locality). 

Sesarma  (Holometopus)  obtuBifrons  Dana. 

Sesartna  obtusifrom  Dana,  Proc.   Acad.   Nat.   Sci.   Phila.,   V,   1851,  250;  Cnist.  U.   S.  Exploring 
Expe<lition,  1,  :i55,  1852;  pi.  xxii,  fig.  9,  1855. 

Hilo,  Hawaii,  numerous,  H.  W.  Henshaw;  a  fine  series,  running  larger  than  I>ana's  types.  The 
largest  male  is  15.6  mm.  long,  20.5  wide,  greatest  width  of  front  13.8  mm.  Hawaiian  Islands, 
A.  Garrett,  in  Museum  of  Comjwirative  Zoology. 

Maui  (Dana).     Hannakakoi,  Molokai  (Lenz). 
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Sesarma  (Holometopus)  trapezium  Dana. 

SeMirrna  traprzium  Dana.  Cnii»t.  V.  S.  ?^xploring  Expe^Htion,  I.  :^54,  1852;  pi.  xxii,  fig.  8,  1855. 

Hawaiian  Islands  (Dana). 

Sarxnatiuni  faxoni,  sp.  nov. 

(PI.  VII,  fig.  1.) 

Carapace  very  little  broader  than  long.  Anterior  thinl  inclined.  Protogastric  and  anterior  branchial 
regions  separateU*  convex.  Anterior  mesogastric  and  po?torbital  regions  depressed.  H-shaped  depres- 
sion* deep.  Post-frontal  tul)ercles  of  the  middle  pair  three  times  as  wide  as  those  of  the  lateral  pair; 
directly  behind  the  latter  an<l  a  little  posterior  to  the  line  of  the  orbits  another  pair  of  elevations  similar 
but  wider.  Surface  of  the  anterior  twf>-fifths  of  the  carapace  covere<l  with  roan-e  rough  granules;  the 
remainder  with  irregular  confluent  gn)Oves  and  j)its;  post-lateral  regions  obliquely  striated. 

Surfai^of  front  vertii^l,  not  visible  or  only  partially  visible  in  dorsal  view,  very  concave  horizon- 
tally and  perpendicularly,  granulate;  margin  thin,  along  the  anterior  e<lge  very  finely  crenolate;  in 
front  view  this   edge  nearly  horizontal  and  slightly  sinuous,  in  subdorsal  \iew 
bilobed;  side  margins  parallel;  c^omers  rounded. 

Lateral  margins  of  carapace  very  convex,  marked  by  a  narrow  smooth  rim; 
three  teeth,  including  the  orbital,  the  first  and  second  directed  forward,  narrowly 
acute,  sharp-pointed,  the  first  the  largest;  third  tooth  obtuse,  smallest,  directed 
outward. 

Arms  with  a  superior  subterminal  t<x)th;  outer  face  crosse<l  by  short  granular 

stria*;  lower  face  boniered  by  spinif(jrm  tul>ercles.     Wrist  with  outer  surface  very 

rough  with  striie  an<l  granules;  inner  to<^>th  broad,  blunt.     Han*ls  ecjual  in  both 

sexes,  covereil  outside  and  in  with  large,  rather  distant,  sharp  granules.     A  line       ^f'     •~' ' '""'»''«"' 

f  11  11  •      T    1  1  •    i  X      '  t  I  /oj-oni.     aUlomen 

of  smaller  granules  along  upper  margin,  lielow  which  on  the  inner  surface  are  three        „f    j^^i^    ^(itype. 

or  four  short  oblique  granulate<l  ri«lges.     Fingers  of  male  gaping,  of   female  not         ^  |. 

gaping;  upper  surface  of  dactyl  us  arme<l  with  homy-tipped  spinules,  one  row  of 

which  extends  at  least  to  the  di.«tal  third  of  the  linger;  similar  spirmles  on  the  lower  surface  of  the  pollex. 

Ambulatory  legs  long  an<l  flat,  the  third  i)air  l>etween  2  and  2i  times  a.**  long  as  the  carai)ace. 
The  merus  joints  widen  gradually  from  the  ]>roxinial  end  and  may  attain  their  greatest  wi<lth  at  the 
subterminal  spine  or  srnnewhat  lH*hind  that  i»oint;  subterminal  projertion  a  sharp  spine.  The  pro- 
podites  are  elongate,  with  sub|»arallel  sides. 

AMomen  of  mature  female  very  wide:  last  stnrment  deeply  set  in  the  pni-eiling. 

IHmenjition^. — Male  •  Elx»n ),  length.  nieasure<l  from  e<lge  <»f  f>f>st- frontal  loljes  41.2,  greatest  width  43, 
exorhital  width  30.5,  width  at  jHtsterior  epibmnchial  t4X3th  ii'^.7.  width  of  front  15  mm.;  female  (type), 
length,  measureil  from  e<lge  of  post-frontal  lol)es  .*U.4,  greatest  width  37,  exorbital  width  26,  width  at 
poeterior  epibranchial  t<M)th  33.5,  width  of  front  13.5  mm. 

Dittribtitifm. — Oahu,  H.  Mann,  1864,  one  female  type  (Cat.  No.  228:^7),  receive<l  from  Museum  of 
Comparative  Zoology,  where  there  are  additional  sf>ecimens  i  3  males,  3  females)  from  the  same  locality, 
and  three  males  from  KlM>n,  Marshall  Islands,  Kev.  B.  (i.  Snow,  collector. 

Named  for  Dr.  Walter  Faxon. 

This  s])ecies  differs  from  the  typical  sjjeeies  of  the  genus,  S.  rrnjtj<uiii  Dana,  in  the  vertic*al  fnjnt  and 
in  the  terminal  .*jegment  of  the  alMlmnen  of  the  female  di*eply  imf»arte<l  in  the  penultimate  segment. 

Plagiisia  depressa  tuberculata  Lamank. 

IHagima  depreMut  var.   jt*fna)nt>jta   Ah-ix-k,   .To»ir.    Asiat.    So*-.    Beninil.    LXIX,    19U0,   437   (not   all 
synonymy  >. 

Kailua  and  llilo.  Hawaii:  Maui.  K.  ('.  MHiregor;  south  coa.st  of  Molokai.  station  'i^'24:  Honolulu; 
Laysan;  Hawaiian  Islands,  W.  H.  Pea-^-. 

Hawaiian  Islands  »  Stim{wH.in  . :  Laysan    Lenzi. 

This  form  is  reganle<l  a-<  a  sul^i>ecies  of  /*.  tltjfrej*j!Ki  l>ecause  there  are  intergrading  forms.  Spei'i- 
mens  from  Ma^ieira  have  every  appearancv  of  I\  drprejtiui  from  the  .Xmerii'an  <Mxist.  except  that  the 
lobe  on  the  Ikasal  joints  of  the  legs  is  entire,  as  in  tnie  t'lUrrniata,  P.  Iintnarnlnta  seems  to  me  a 
distinct  sjiecies.  The  designation  mpmninMi  Herlist  is  not  a-etl  for  tnWrculntn  Lamarck  in  view  oi  th** 
iMt  that  there  apfiears  to  l)e  <loubt  &*  to  the  identity  of  the  tyi»e  of  the  former. 
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Plagrusia  immaculata  Lamarck. 

Pfagiisid  immacHUUu  Miere,  Ann.  Mag.  Nat  Hist.  (5),  I,  1878,  150;  Challenger  Brachyura,  273, 
pi.  XXII,  tig.  1,  1886. 

Honolulu  (Mien*). 

Percnon  planissimuxn  (Ilerbst). 

LiohphuH  planimmKin  Aioock,  Jour.  Asiat.  Soc.  Bengal,  LXIX,  1900,  439. 

Hilo  and  Puako  Bay,   Hawaii;  Napili  Harbor,  Maui,  station  3881;    Honolulu,   on  coral   reef; 
Hanalei,  Kauai,  reef;  Hawaiian  Islands,  W.  H.  Pease;  **  under  stones,  high  water  mark,*'  Henshaw. 
Maui  (Dana).     Hawaii  (Stimpson).     Hawaiian  Islands  (Milne  Edwards,  as  Acanihopits  affinis). 

Percnon  abbreviatum  (Dana). 

AcarUhopus  abbreimUm  Dana,   Proc.   Aca<l.   Nat.  Sci.  Phila.,  V,   1851,  252;  Crust.   U.  S.   Expl. 
Exped.,  I,  373,  1852;  pi.  xxiii,  fig.  11,  1855. 

South  coast  of  Molokai  Island,  station  38:U;  Honolulu;  Waikiki  Beach. 

Percnon  pilimanus  (A.  Milne  Edwards). 

IHaguma planimma  Randall,  Jour.  Acad.  Nat.  Sci.  Phila,,  VIII,  1839  (1840),  128. 

Acanthopw< pilimanus  A.  Milne  Edwards,  Nouv.  Arch.  Mus.  Hist.  Nat.  Paris,  IX,  1873,  300,  pi.  xiv, 

fig.  5. 
Leiolophus pilimanus  yiieny  Ann.  Mag.  Nat.  Hist.  (5),  1,  1878,  154. 

Family  POTAMONID^. 

TrichodactyluB  punctatus  Eydoux  &  Souloyet. 
Witho\it  doubt  erroneously  attributed  to  the  Hawaiian  Islands  by  those  authors. 

Family  PILUMXHK€. 

OarpiliuB  maculatus  (Linnaeus). 

(hrpilins  ma^nUatus  Alcock,  Jour.  Asiatic  Soc.  Bengal,  LXVII,  1898,  79,  and  synonymy. 

Honolulu;  Honolulu  market;  Puako  Bay  and  Hilo,  Hawaii.  Oahu,  H.  Mann,  1864,  in  Museum  of 
Comparative  Zoology. 

Honolulu  Reefs  (Miers);  Laysan  (Lenz). 

Oarpilius  convezua  (Forsk^l). 

CurpUius  convexus  Alcock,  Jour.  Asiatic  Soc.  Bengal,  LXVII,  1898,  80,  and  synonymy. 

Honolulu,  reef  and  market;  Waikiki  Beach;  Hilo;  Waiawa  Kanai,  V.  Knudsen.  Oahu,  H.  Mann, 
1864,  in  Museum  of  Comparative  Zoology. 

Hawaiian  Islands  (Dana);  1  male,  1  female,  juv.,  collet^ted  by  U.  S.  P^xploring  pjxpedition,  in 
Philadelphia  Academy  of  Natural  Sciences;  I^ysan  (I^enz). 

Oarpilodes  tristis  Dana. 

(hrpilodes  trisfis  Alcock,  Jour.  Asiat.  Soc.  Bengal,  LXVII,  1898,  82,  and  synonymy. 
Hawaiian  Islands,  A.  (rarrett,  2  females,  in  Museum  of  Comparative  Zoology. 

Carpilodes  ruber  A.  Milne  Fxiwanls. 

Carjydodes  rnhtr  A.  Milne  M wards,  Nouv.  Arch.  Mus.  Hist.  Nat.  Paris,  1,  1865,  228,  pi.  xi,  tigs. 
4,  4a,  4b. 

Honolulu  (A.  Milne  Edwards);  Pearl  Harbor  (Lenz). 
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Carpilodes  coccineus,  8p.  nov. 

(PI.  VIII,  fig.  4.) 

Sarfat*e  covered,  except  in  the  grooves,  with  crowde<l  crisp  granules  Wsible  to  the  naked  eye. 
Carapace  det^ply  lobulateil  everywhere.  The  gnx)ve  defining  the  poeterior  lateral  lobe  continueil  to 
the  cardiac  region.  At*  in  C  pediger,  the  gastric  region  i.«  divide*!  into  four  longitudinal  lobules  and  four 
small  anterior  lobules,  while  a  shallow  transven«e  furrow  cut:?  off  a  narrow  piece  from  the  posterior 
extremity  of  the  mesogastric  lobule.  IL,  2L,  3L,  4L,  5L,  and  61^  (of  Dana)  are  separateil  from  one 
another,  although  1 L,  3L,  and  4L  are  fused  with  the  corresponding  marginal  lobes;  there  is  no  di\Tsion 
l)etween  IR  and  2H,  while  3R  is  sejiarate.  2L  and  4L  have  each  a  dimple  on  their  antero-lateral 
portion.  A  broad  trans\*erse  furrow  behind  the  cardiac  region  and  a  narrow  one  above  the  posterior 
margin. 

Antero-lateral  lobes  well  marke<i.  the  f>osterior  one  acutely  conical  and  in  young  spet^mens  the 
one  next  to  the  last  ab*o. 

Chelipetls  nearly  equal,  granular  like  the  carapace;  two  teeth  at  inner  angle  of  wrist;  outer  surface 
of  palm  with  an  oliscure  ri<lgi»  throuiih  the  middle  and  a  gr<x)ve  near  the  upper  margin.  Fingers 
slightly  gaping.  In  the  ol<i  male  the  gape  is  le^?,  ami  the  black  color  of  the  pollex  runs  well  back  on 
the  palm  inside  and  out,  but  the  black  of  the  dactylus  does  not  cover  the  upper  part  of  the  base;  tips 
of  fingers  light. 

Legs  granular;  carpal  joints  faintly  bilobe<i. 

Color. — '*  Deep  dull  crimson  lake"  all  over  exi-ept  the  fingers.     Color  persisting  in  alcohol. 

Diinnmon9. — Male  type,  length  18.9.  width  23.4  nmi. 

DiMributiou. — S<^)uth  coast  of  Molokai  Island,  23  to  73  fathoms,  stations  ;i847  and  3848;  Anau 
Channel,  28  to  t>o  fathoms,  stations 3875  and  3876:  Penguin  Bank,  28  to  14  fathoms,  station  4034, 1  male 
type  (Cat.  No.  29422);  Hawaiian  Islands,  \.  (^arrelt,  April  2o,  1S60,  in  Museum  of  Comparative 
Zoology.     There  is  al.<o  a  male  from  Mauritius  in  the  U.  S.  National  Museum. 

This  spcfcies  comes  nt*arest  to  C.  pe'ligtr  Alc<K'k  and  <.\  cinojtn:*  Alcoi'k.  From  the  former  it  is 
dbninguished  by  the  coarser  granulation,  the  two  teeth  on  the  wrist,  the  absence  of  the  strong  U>oih 
from  the  base  of  the  movable  finger,  an«i  by  the  color;  from  the  latter  by  the  lai-k  of  no<lules  on  the 
chelipeds  an<l  legs,  by  the  presents  of  the  small  antero-lateral  gastric  lobule,  and  by  the  color. 

Carpilodes  vir^tiiB,  sp.  n<^>v. 

(PI.  viii,  fig.  3.) 

Much  like  the  preceding,  C  corcinfus,  but  flatter;  granulation  fine,  invisible  to  the  naked  eye  and 
occupying  the  grooves  a«  well  s^  the  lobules;  gr<x)ve  dividing  the  protogastric  lobules  not  continued 
back  to  the  mesogastric  area;  2L  wider;  2Land  4L  not  dimpleil;  antero-lateral  lol)es  le«<  conical,  more 
obtusely  pointed. 

Sarfa^-e  of  chelipeds  rougher,  the  granules  on  the  hand  arranged  in  a  reticulating  pattern  with 
smooth  intervals.  Fingers  mo<lerately  gaping;  dark  color  of  the  pollex  in  the  male  extending  back 
on  tlie  palm  for  two-thinls  its  length  and  height.  Carpal  and  propodal  joints  of  legs  wider,  the 
former  more  deeply  bilol>ed  than  in  (\  coccinfus. 

C<»lor,  bright  scarlet,  persisting  in  alcohol,  with  some  small  spots  of  buff  which  are  larger  and 
more  confluent  on  the  posterior  portion.  The  legs  haveal)Out  six  hands  of  buff,  that  on  the  middle  of 
the  menis-joint  more  or  less  incomplete  or  altogether  wanting. 

DimetisionK — Male  tyjie,  length  10.8,  wi<lth  18.4  mm. 

Diftrihiitlou. — South  coa.«t  of  Molokai  Lsland,  23  to  24  fathoms,  station  1^847;  Auau  Channel,  13  to 
43  fathom*,  stations  3871,  .3873,  and  :i876  (type  Icn-ality );  vicinity  of  Kauai  Island,  (>8  to  179  fathoms, 
station  4128.     Cat.  No.  of  type,  29432. 

Carpilodes  vaillantianiiB  (.\.  Milne  Edwards). 

Carpihtdes  rfiUhntinuus  AltHx'k,  Jour.  Asiatic  Soc.  Bengal,  LXVH.  1898,  85,  and  synonymy. 

Honolulu;  reef  in  front  of  Honolulu;  I^ysan.  Hawaiian  Islands,  \.  (iarrett,  1  femalt-  in  Museum 
of  Comparative  Zf)ology.  Hawaiian  Islands,  \V.  H.  Pease.  2  males  in  Philadelphia  Academy  of 
Natural  Sciences. 

Color,  yellow  or  greenish  yellow;  fingers  light  brown  with  white  tifis 
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Carpilode*  monticulOBoa  A.  Milix-  KilwnnlH. 
'  AI<-<H'k.  .lour.  Axiiiti.'  S.u'.  Itt-ntnil.  1.XV11,  IWW,  86. 


Carpilodes  aupemodOBui 

(PI.. 
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wheiv  Irilmlaled,  the  IoIhiIi^  hiK'i  ami  Uyi  llit>  inotrt  part  lonit  and  mumfct^libi'. 
K,  Hc|ianite<)  l>y  linwl  itfeii  emiHitli  il('{in'!vit)ni<.  Under  the  leiu  the  purfaiv  ui  tlw 
:li'|in-!iH('il  frruniilatiiiii  and  irnyiilur  pits,  mmw  ■>(  whirl)  aiv  ven* 


Carapart'  e 
Hinooth  til  naki' 
liibiileH  in  iM>vt>roil  witli 

PrutuiafitTii'  liiliiilt'  U-hIiu[iii1:  in  front  of  the  inner  linini'li  nnly  xn  tliurc  an  eiUKaatrio  loholc  The 
hepatii-  aiul  liraiX'liial  IdIhiIi'h  t- xti'n'linjf  iiiwiinl  fniin  tiic  lutcral  lolies  are  lung,  irr^ulHr,  and  ar« 
ini'<>rij|ili-ti'ly  xiilxliviiltil  near  tlidr  outer  eiiilii.  <)L  is  distinct  and  ii>  Mib- 
livirlifl  )iy  a  Irdur^voriH'  liirmw;  vanliac  region  Hal;  two  ((roovea  bebiod  it 
Ijilcrul  |ir()j<i.-|ii>nr<  Iliii'.k,  nnimluil,  well-niarktil  li>lie«,  the  firat  of  the  four 
L'lmlliirnl  willi  llii^  urliital  Iitliiilt'  anil  witli  the  Piihhepatic  lobule. 

('heli]NHls  ti(iiul,  ujiiier  inarKin  of  ami  •IvuIifiilHle;  wrist  and  upper  Hiir- 
linv  of  |>a1tii  eoverv"!  with  im-gnlar  ikkIiiIcs;  thret?  lon^tuditiH)  ridges  on 

^tJ7\iX!''',T''c  ayzz  ""''■'■  '*■'■  "^  '■"'"'•  ""■  "I'l-^"""--"  ''■"'"'■•  '■>■ "  "i"""*'^  '"''*'  o'  "o-iuiM,  the 

^  .,|  Fiei'oiiil  unt'  liyasinifli'riiw,  thelnweronesinijily  ereniilaledaud  prolongnliin 

the  tliitR'r.     Color  of  index  I'Mntiniieil  a  Mttle  on  the  imIiii.     I-lngen<  gKpinit. 
Carpal  ami  |ini|iiidat  joiiitH  of  h'^K  ^-tron^ly  ni>iliili>iii<, 
/>;/iif»-i(,.M.—U'iij,tlL  ..finale  U.K.  wi.ltli  lM.L' ii.iii- 

/MWMfVui.— UyHuii.  May.  I1NI2.  one  mule  ty)»-  (Ciil.  Nn.  -JMi-H):  vieinity  of  l^yHUi.   10  tii  1!> 
fathoniK,  Htationx  'AMT^v  and  :ttNHI:  vi'itiity  of  M<kIii  Mm 
<W«r.— A  Uliitorni  yelli.wisli  hn.wn'nr  i.riiii«.-nil- 
ThJM  H|H'i-i(M"  in  diHtiniriii.-JKHl  frr 

Uomera  pubescena  i  .Milne 

LwHmi  ,,..)^Kn„>  A.  Milne  IM 

Hist.  Nat.  I'ari-,  I.  ISIm.  L'il. 
I.aywn:  tiiinth  eini^I  i<[  M..lok:ii  \: 
Color  |iink,  with  ilislatit  !<iiiii1l  vvl 
deeper  (rtnk;  hair  yellow. 


Ncl 


Liomera  prtetei 

a  lypieal  /, 


rarapaee anil  ilieear[iHl  jiilnl.ii>i 

Carapace  of  pliaraeleristie  /, 
aH  loii|;>  e|iarin|ily  tcmmiluti-;  fi^ 
of  long  yellow  haire  whii-li  ni'.i 
aloiiK  the  fronto-orhital : 
Itare  anil  mure  finely  ami  denKcly  tirii  nil  lute. 

Knmtdetlexed.'with  tW'>  IoIh'x  .<i'|>anili'.[  hy  ii  sliull.>w  I'liui: 
tunow  ariiwi';  lateral  anirle^  deutiform,  fuseii  h  iili  ilie  nrliitiil  ;in 

Oriiild  Irancvers^'ly  iililoiiK,  fw  in  /„  /wIm-m-.ui'  (Milne  Kdwii 
markitl. 

A ntero- lateral  Ixirder  crisliforin.  ciil  into  four  Mhv  iljniinii' 
fluent  with  the  orhitnl  ioi);lt' anil  Ivvicen.-'  wide  iix  (lie  ^leeond:  tli 
wide  a8  the  fourth.  Ijower  Mtrfii(Ti>r  rarajmee  finuJiiliilc  ami 
antennal  joint  prodnii^l  and  ap[iliiil  nioii).'  the  inner  fiih^  of  ilie  : 

Cheli[ieiiM  iNjiial,  I'niall,  alxiut  IJ  tiini-H  a:<  lonj;  an  i'arii|>:ii'e. 
outtT  Biiriacn  of  wrint  and  iipjier  Hurfaee  of  jialni  |!riinnl:ir  :iiid 


ion,  from  whieli  a  deep  meilitiii 

llii-  timi'  onler  linsnrea  deeply 

n  Hize  porilerioriy,  the  first  con- 
il  inoiil  [ironiinent  and  twice  ati 
rt  hairy.     Inn»'r  anf;le  of  baMal 
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inner  angle  of  wrint  without  a  tooth,  dimply  bluntly  an^lar.  Palms  climinL^hing  in  width  diHtally; 
a  l.mgitudinai  row  of  granules  just  below  the  middle.  Fingers  long  and  slender,  deeply  grooved, 
narrowly  gaping,  tenninal  spoons  shallow. 

I>eg8  broad,  fringe<i  with  long  hair,  especially  on  the  upper  margin;  posterior  surface  more  or  less 
granular  and  hairy.  Merus  joints  with  an  acute  upper  edge  with  a  njw  of  sharp  granules;  carpus 
joints  limbed  atK»ve,  the  limb  l>are  and  continue<l  on  the  following  joint  by  a  small  lobe  against  which 
the  carpal  limb  fits  when  the  leg  is  straightened. 

Cftior. — Orange  brown  in  aUx)hol. 

Dimfnxiorut. — Female,  type,  length  10.5,  width  18.6  mm.;  male  (station  :^75),  length  6.7,  width 
11.7  mm. 

DiM ribui ion.— Aii&n  Channel,  2H  to  65  fathoms,  stations  3872  (type  l«K»lity),  3875,  3876.  Cat.  No. 
of  type,  29507. 

The  limbed  cani|)ace  and  i^arpopodites  as  well  as  the  slender  diehc  seoara^e  this  species  from  other 
species  of  Liomeni. 

Atei^atifl  ocyroe  (Herbst). 

Atrrgaiis  floridtuf  Alcock,  Jour.  Asiatic  Soc.  Bengal,  LXVII,  1898,  98,  and  Sjmonymy. 
Oahu,  H.  Mann,  1864,  4  males,  2  females,  in  Museum  of  Comparative  Zoology. 

Platypodia  semigranosa  ( Heller). 

Ijophcui^a  ttrmu/muotm  de  Man,  Abhaiid.  Senckenb.  naturf.  Ges.,  Frankfurt  a.  M.,  XXV,  1902, 
582,  pi.  XXI,  fig.  19. 

IXtMrUfutian. — South  c<kast  of  Molokai  Island,  23  to  73  fathoms,  stations  3847  and  3848;  Auau  Chan- 
nel, 21  to  65  fathoms,  stations  :i872,  :i874,  .3875,  and  3876;  vicinity  of  Laysan  Island,  lU  to  19  fathoms, 
station  :i960;  Penguin  Hank,  27  to  29  fathoms,  stations  4031  and  40^^;  northeast  coast  of  Hawaii  Island, 
50  to  62  fathoms,  station  4055;  vicinity  of  MckIu  Manu,  30  to  71  fathoms,  stations  4149,  4159,  and  4164. 

In  the  main  points  these  siKi'imens  agree  with  de  Man*s  description  and  figure.  The  tubercles 
on  the  palm  are,  however,  fewer  and  larger,  including  those  on  the  crest,  which  are  usually  live  or  six 
in  number.  The  large  pn»tulxTantv  on  the  Ijasal  half  of  the  index  is  bnjader  and  less  protul^rant, 
and  resolvable  usually  into  three  smaller  teeth  not  deeply  se[>arate<l.  The  2^i  specimens  examined 
agree  in  these  particulars.  The  itara|jace  of  small  speirimens  and  also  the  propodites  of  the  ambulatories 
are  ver\*  much  smf)other  than  in  the  adult. 

Platypodia  granulosa  (Ruppell). 

Lophadxa  gramUoM  Alcock,  Jour.  Asiatic  Soc.  Bengal,  LXVII,  101,  1898. 
Hawaiian  Islands  (Randall);  Honolulu  Reefs  (Miers). 

Platypodia  eydouxii  (A.  Milne  Rdwanls). 

LophacUea  eydoujcii  A.  Milne  £4lwartls,  Nouv.  An'h.  Mus.  Hist.  Nat.  Paris,  I,  1865,  248,  pi.  xvi, 

fig.  2. 
-1l«^/w /iiw6<i/jij»  Streets,  Bull.  U.  S.  Nat.  Mus.,  1877,  No.  7,  105. 

Honolulu;  Honolulu  Reef;  Pearl  Harbor.  Hilo,  H.  W.  Ilenshaw,  **  under  stones,  high-water 
mark.*'  Oahu,  Dr.  T.  H.  Streets,  U.  S.  Navy.  Hawaiian  Islands,  \V.  H.  Pease,  in  Philadelphia 
Academy  of  Natural  Sciences;  A.  Garrett,  in  Museum  of  Comparative  Zcxjlogy. 

Hawaiian  Islands  (.\.  Milne  »iwanls;  Streets,  as  A,  limhitm^).     Laysan  (Lenz). 

This  species  is  very  close  to  P.  grannloMi  (Ruppell).  The  carapace  is  a  little  narrower,  but  more 
oblong  transversely,  l>eing  relatively  wider  at  the  hej^atic  regions.  The  lobulation  is  much  lew*  strong, 
especially  noticeable  on  the  protf>gastric  lobes;  in  P.  fjranuiom  these  lobes  an*  deeply  divide<l;  in  large 
specimens  of  P.  eydimsii  there  is  a  shallow  longitudinal  groove  extending  entirely  acn>8s  the  lolx*«,  but 
in  small  specimens  the  gnK>ve  is  in<*omplete  fKjsteriorly.  The  crest  on  the  ambulatory-  legs  is  wider  in 
P.  eydouxii,  oivupying  more  than  one-thinl  the  wi<ith  of  the  leg;  in  P,  tjrnnuhtw.  less  than  a  third. 

Among  the  immature  s|iecimens  (*ollecte<l  by  A.  Garrett  is  one  with  a  little  dee|>er  lobulation  that 
approaches  P.  granulota. 
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Platypodia  actoeoides  (A.  Milne  Edwards). 

Lophozozifmus  actceoides  A.  Milne  E<lwanlH,  Bull.  S«k'.  Entom.  France  (4),  VII,  1867,  273. 
Lophactcra  actwrndes  A.  Milne  E<lwardH,  Nouv.  An;h.  Mus.  Hist.  Nat.  Paris,  IX,  1873,  189,  pi.  vii, 
fig.  7. 

Laysan  (Lenz). 

ZosixnuB  8Bneu8  (Linna'ue). 

Zozymus  seneiui  Alcock,  Jour.  Asiatic  Soc.  Bengal,  LXVII,  1898,  104,  and  synonymy. 
Oahu,  H.  Mann,  1864,  1  male  in  Museum  of  ('ouiparative  Zoology. 

LophozozymiiB  incisus  (Milne  Edwards). 

LopftozozymuA  incunis  Alcock,  Jour.  Asiatic  Soc.  Bengal,  LXVII,  1898,  107,  and  Bynonymy. 

Laysan  (Lenz). 

liOphozozymuB  dodone  (IIerl)st). 

(PI.  VIII,  figs.  2,  2«.) 

Ix^hozozifmnft  dodone  Alcock,  Jour.  Asiatic  S(h\  I:U'Ugal,  LXVII,  1898,  108,  and  synonjnny. 
Honolulu;  Honolulu  Reef;  Waialua,  Oahu;  vicinity  of  laysan,  10  t4>  19  fathoms,  station  3960; 
Hilo,  II.  W.  Henshaw. 

liOphozozymus  intonsus  (Kan<lall).     Native  name,  Kmnimi  {Oviexi), 

(PL  VIII,  fig.  8.) 

Xantho  eudora  Owen  (not  Herbst),  Crustacea,  in  Z<k»1.  C'apt.   Beinihey's  Voyage  to  the  Pacific 

in  H.  M.  S.  Blossom,  1825  to  182H,  p.  77,  18:{9. 
Xantho  intonsus  Randall,  Journ.  Acad.  Nat.  Stti.  Phila.,  VIII,  18:^9  (1840),  ll.'i. 

Carapace  perfectly  smooth  and  polished.  Oastric  region  well  delimittnl  and  partially  subdivided. 
Two  deep  grooves  run  in  from  the  ultimate  and  the  ])einiltimate  sinuses  of  the  antaro-lateral  margin 

and  are  unite<l  without  attaining  tiie  gastric  region. 

Front  with  two  well  markc<l  and  prominent  median  lolies;  a  small  but 
distinct  outer  lol>e  is  fuscnl  with  the  orbital  angle.  Surface  of  the  antero- 
lateral crest  concave  except  of  the  last  tooth.  The  four  teeth  are  separated 
by  clostMl  fissures;  first  and  second  tivth  shallow  and  rounded,  the  first 

,    .  advance<l   !)cvond   the  orbital  angle,  but  in  the  same  plane;  third  tooth 

Fig.  8.— LopAoawywiu*    t«-       ,      ...  ./        .  .     .  •      i         *     i-      i         f  oi  *•  i 

toMuti    Iftnrer   chela    of     dentiform,  its  outer  or  iM)stenor  margin  longitudinal  and  2 J  times  as  long 

male,  x  J.  as  its  anterior  margin;  fourth  tooth  narrow,  acute,  and  bluntly  ridged,  the 

ridge  continued  inward  on  the  carapace. 

Chelipeds  subequal;  upper  edge  of  arm  thin,  scarcely  crested,  fringed  with  long  yellow  hair  and 
ough  with  coarse  granules,  which  extend  a  little  way  down  the  outer  surface.  Surface  of  wrist  and 
hand  covered  with  very  fine  granules,  forming  a  reticulated  pattern.  A  very  stout  blunt  tooth  at 
inner  angle  of  wrist;  below  it  a  smaller  similar  tooth,  with  tul>erclc8  and  coarse  granules  at  its  base. 
A  low  blunt  crest  on  ui)iH^r  margin  of  hand;  below  it  on  outer  surface  four  smooth  blunt  longitudinal 
crests,  of  whicrh  the  two  8UjH»rior  are  the  broader.  Fingers  long,  j)rehensile  t'.'cth  very  low  and  fitting 
close  together;  color  of  jx^llex  extending  far  back  on  the  palm  in  the  male,  on  the  lower  margin  even 
to  the  middle. 

Margins  of  legs  clothed  with  long  yellow  hair,  scantiest  on  the  lower  lK)rder  of  the  merus  and 
carpus  joints,  f  Upper  margin  sharp  but  not  cristate,  that  of  the  merus  granulate<l,  as  is  also  its  lower 
margin. 

Dimensions. — Male,  length  31.8,  width  49.5  mm.;  female,  length  2fi.2,  width  42  mm.;  female  type, 
length  32.2,  width  49.8  (tip  of  left  i)osterior  tooth  broken  off). 

Distribution. — Kailua,  August  1-12,  1901,  1  male,  1  female.  Hawaiian  Islands,  A.  (larrett,  1  male, 
in  Museum  of  Comparative  Zoology. 

Hawaiian  Islands  (Randall),  1  female,  tyiH*  in  Philadelphia  Academy  of  Natural  Sciences.  Oahu 
(Owen). 


BBACHTUBA    AND   MACBURA    OF   HAWAIIAN    ISLANDS.  847 

Near  L.  plctnr  (Fabriciu>«)  =  /-.  adodentatu*  (Milne  Edwardn),  in  which  the  anterior  of  the  lateral 
teeth  ii<  below  the  level  of  the  outer  orbital  fissure,  the  pj^terior  t<>oth  Ls  broader,  the  hands  are  not 
externally  carinate,  and  the  lej^  are  i*on&!x>i(niously  carinate. 

Xantho  lacunoaiis,  8p.  uov. 

(PI.  VIII,  fig.  6.) 

In  form  and  areolation  tliis  npei'ies  l>ear9  a  striking  rewmblanoe  to 
A',  imprcjwut  ( Ijinianrk). "    Surface  everywhere  deeply  pitteil ;  on  the  {lahns 
the  pits   elongate,   running  transvers«ely  l)etween   irregular  longitudinal 
ridgee.     Carapace  a  little  narrower  than  in  A',  impresfutt^  and  fnmt  lesw 
<leflexed,  ho  that  in  dorsal  view  the  true  margin  of  the  U»Ih'h  is  visible. 
Movable  finger  more  strongly  deflexe<l;  ineroi>o<lites  of  legs  with  a  distinct      p.     q^v-      tho  lamnotM 
though  blunt  Miperior  crest,  markeil  off  by  a  groove.     Sixth  segment  of        typo.  male.    <i.  Chela,  x  ij! 
abdomen  of  male  browler,  «*eventh  more  broadly  n>unde<l.      Otherwise  as        ^,  Abdomen,  y  i|. 
in  the  relate<l  gpetues. 

Dimensiatis. — A  smaller  t»petMt»9  than  A',  imjreiotuf.  Length  of  a<lult  male,  typ€\  18.4,  width  30.5 
mm.     Length  of  egg-bearing  female  18.8,  width  31.5  mm. 

DiMribuiifm.—AuBn  Channel,  32  to  ft5  fathoms,  stations  :J872,  3875,  and  3876  (type  locality).  Cat 
No.  of  type,  29588. 

Xantho  bidentatna  A.  Milne  Edwanlp. 

Xantho  hidmtatuf  Wcock,  Jour.  Asiatic  Sth*.  Bengal,  LXVII,  1898,  114. 
Hawaiian  Islancls  (A.  Milne  Fxlwartis,  Miers). 

Xantho  crasaimaniiB  A.  Milne  K<1  wards. 

Xantho  (I^ftioditts)  crammannf  Alcock.  Jour.  Asiatic  Soc.  Bengal,  LXVII,  1898,  120. 

Beef  in  front  of  Honolulu;  Waialua,  Oahu. 

In  the  young  the  four  teeth  of  the  front  are  slightly  developiHl.  The  surfai-e  of  the  carapace  of 
both  young  and  middle  size<l  is  everj'where  conspicuously  pitteil. 

Leptodius  exaratxis  (Milne  I-aI wards). 

Xantho  (LejAodius)  exaratnn  Alonk,  Jour.  Asiatic  Soc.  Bengal,  LXVII,  1898,  118,  and  synonymy. 

Honolulu;  Pearl  Harbor;  Hilo,  H.  W.  Henshaw. 
Hawaii  (Stimpeon). 

LeptodiiiB  san^oineiiB  (Milne  F>1  wards). 

Xantho  {Lqdoduut)  mnffuineit*  Alcock,  Jour.  Asiatic  S<^)C.  Bengal,  LXVII,  1898, 119,  and  synonymy. 

Honolulu;  Honolulu  Reef;  Waialua,  Oahu;  Hilo;  Puako  I^y  and  Kealakekua  Bay,  Hawaii; 
Napili  Harbor,  Maui,  station  :i8Sl ;  Necker  Island;  Waikiki  Beach,  Waianjc;  Kailua.  One  specimen 
at  H(molulu  was  taken  fn>m  mouth  of  Oyinnothorax  Uiymna.  **rnder  stones,  high-water  mark" 
Henshaw. 

Hawaiian  Islands  (Randall,  a^  Ijuj^pMoma  uin1i>sn;  Streets).  Oahu,  Maui  and  Hilo  (I>ana);  Hilo, 
I  female,  U.  S.  F^xpl.  Ex|>e<i.,  in  Museum  of  Comparative  Zoology.     Kannakakai,  Molokai  (Lenz). 

Both  fonns  described  by  Dana  under  the  names  Chlurod'mi^  unugn'mtu^  and  (\  no*lomit  occur  here. 

Leptodius  molokaiensis,  sp.  nov. 

I  PI.  IX,  fig.  1.) 

Cloeely  allieil  to  L,  exmniin*  (Milne  Diwanls),  but  a  much  rougher  si>ei*ies.  The  anterior  two- 
thirds  of  the  carajmce  in  large  part  rugose,  the  rugosities  coniiM»sc<l  of  sharp  granules.  Ljiteral  t«*eth 
very  prominent,  acuminate,  sides  <'oncave  and  granulate;  no  supplementary  t«K)th  l>ehind  the  fifth 
tooth.     Lol)e8  of  front  h>  deeply  hnllowe<l  that  a  small  db?tinrt   IoIk?  is  formed  at  the  outer  end. 


« Alcwk,  .Tour.  Asiat.  S«h*.  Reng&I,  LXVII,  !•»«>.  n'>. 
F.  C.B.  1903,  Pt.  3-6 
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Ohelipeds  very  rou^h;  wri^t  no<lulou8  and  granuloup,  a  few  8piiiule<  at  inner  angle;  granules  of  the 
hand  very  uneven  and  arranged  in  irregular  tranHverne  serieH,  the  ridges  of  the  fingerR  marked  by 
eoarne  granules.  Fingers  shorter  tlian  in  L.  exnratus,  the  tlactyhis  Btn>ngly  h<>okt>il  and  reaching 
beyond  the  jwllex.     Tips  of  fingers  liroadly  hollowetl,  a  suhtenninal  tuft  of  hair.     Index  with  a  large 

tooth  at  its  middle,  and  a  smaller  one  on  the  proximal  side  of  the  first;  dac- 
tylus  with  two  or  three  t<»eth  on  h2^\  half.  Color  of  index  curving  mod- 
erately Imck  on  palm.  Merus  joint**  of  legs  anne<l  with  a  row  of  short  spines 
alxjve  and  sharp  grauuh^s  below  on  the  pn)ximal  two-thirds.  \jB^i  thre<* 
joints  grannlous,  their  margins  shar])ly  spinulous. 

DimetiniojiJ*. — Male,  lengtli  10,  width  14.7  mm.;  female,  length  7.9,  width 

Fi       W—Tjnitoflii       molt}-       ^'  "^'"* 

kaUiitiB,  larger  cheln  of  "^VP^  locaittif. — South  coai<t  of  Molokai,  4S  to  (k5  fathoms,  station  1^850;  1 

typ(*malc.  <  2|.  male,  1  egg- 1  Hearing  female  (Cat.  No.  29492). 

Stimpson,  in  his  unpublished  report  on  the  (-rustacc^a  of  tlie  North  Pacific 
Exploring  Expe<iition,  de8(Til)es  and  figures  many  forms  which  he  considers  varieties  of  Ijej}toditut 
ejcarahm.  Our  specii^s  approaches  some  of  these  in  the  form  of  the  carapac^e,  but  is  much  rougher; 
none  of  his  species  have  the  merop<Klites  arme<l  with  spines. 

Leptodius  nudipes  (Dana). 
(PI.  IX,  fig.  .S.) 
Xantho  (I^ptodiw^)  nudipes  Alcock.  Jour.  Asiat.  Soc.  Bengal,  LXVII,  1898,  121,  and  synonymy. 

Hawaiian  Islands,  A.  (iarrett,  2  males,  in  Museum  of  Comparative  Zoology. 

Carapace  deeply  areolate.  The  jxistcTior  accessory  denticle  of  the  la.st  antero-lateral  t<^>oth  baa 
the  appearance  of  being  on  the  i)Ostero-lateral  maiyin.  An  oblitpie  groove  runs  to  the  middle  of  the 
postert>-lateral  margin. 

Front  deeply  four-lol>ed,  a  distinct  median  V. 

The  proximal  half  of  the  anterior  margin  of  the  merus  of  the  ambulatory  legs  is  hairy,  as  are 
both  margins  of  the  inner  surface  of  the  arm  of  the  cheliped. 

Length  of  male  11,  width  16.5  mm. 

Leptodius  grr&cilis  (Dana). 
(PI.  IX,  fig.  2.) 

Chhro(lhi8  (jracilix  J^MiA,  Crust.  U.  S.  Kxpl.  Expetl.,  I,  210,  1K52;  i)l.  xi,  fig.  13,  1855. 
Oahu,  H.  Mann,  4  males,  2  femali's,  in  Museum  of  ComjMirative  Zoology. 

Leptodius  waialuanus,  sp.  nov. 
(PI.  VIII,  fig.  9.) 

Also  of  the  ejraratys  group,  but  ai)proaching  nearer  L.  aauguinem. 

Carapace  narrower  than  in  any  of  the  allied  siH»cies.  Supplementary 
tooth  wanting,  although  there  is  a  short  granulated  ri<lge,  and  iXa^  comple- 
mentary groove,  leading  out  to  the  point  where  the  8uj>plemeiitary  tooth 
exists  in  />.  miujaineus.  Carapace  rather  convex,  almost  sm(H)th  posteriorly, 
irregularly    pitted,    very    finely   granulated.      Antero-lateral    teeth   angular, 

hooked  forwanl,  not  muirh  projecting,  the  fifth  retreating.     Front  advance<l,      ^^^'  ^^—f^pf'xf'"*    imia- 
,.  .      ,•  ♦       1    1  r    1  ♦!  1**11-11  /f/n/M/i*.  chela  of  typo  fe- 

median  ♦'inargination   minute,   IoIk'S  slightly  rom-ave,   but   not  sul>divide<l.         „^^]^.  ^  .^j 

Inner  orbital  angles  very  broad,  orbits  corresiKjiidingly  narrow,     (■helipei.l 

(the  left  only  is  present)   much  as  in  /..  xatujulnt'us^  but  fingers   shorter;    thn»e  sui)erior  crests  of 

movaV)le  tinger  each  with  a  lol)e  «t  base. 

liCngth  of  female  10,  width  13.H  mm. 

Waialua,  Oahu,  1902,  1  female  (Cat.  No.  2950()). 
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Xaathodju*  bitmynia,  i>|>.  luiv. 
ill.  VIII.  fi(£.  in.) 

Nearwt  ti>  A",  fri/taluii  iBorraiUilf  >." 

I'pper  siirfaiv  (hiuly  iiiatiHJ  with  ■'■jHr^'  tnlnilar  haira.  wliirh  only  partiv  disinuw  the  markings  on 
the  rara|>a«-.     tiactrii- nviuii  ami  it8  i>iilidivi$innii  plainly  market : 
branch iivhepatii'  arva  imlirtim-tly  siilBliviJeil.     C'araiffli*  (franii- 
l.ite  ail  nvM. 

Fnmt  liful  liowii,  lobn:  i-oiivex.  jtranulate.  miter  Bn)flc:<  well 
■narked  and  »-parate>l  )iy  a  rectantniiur  nuti'li  fnirii  the  iiiiirh 
thiekeneii  and  |C ran u late orl'itai  rint.  Ni'^nperiiiriwliital  iK>li-he:i: 
inferinr  noti'ii  very  i>nii>ll.  tenninatiii):  u  ilee]!  li^nre.  Kiiiir  l->w 
fide  t<«th.  iir  IuIn-<,  with  jcranulateil  ed)fe.  the  lirvt  fut«i.l  with  the 
orbital  tooth.  Inner  lower  atijile  uf  nrhit  prominent.  I»n  lei^ 
ailvonred  than  the  superior  annrle. 

A  low,  bluDt  rid^  on  the  emloetoiiie  r«^^hee  tlie  front  eilge 
of  (he  tuoulh. 

Chelipedii  une<|iial,  jcranulale  all  over  eiifpt  <in  inner  faiv  uf 
ami  and  lower  face  of  palm:  upper  anil  inner  margiiw  of  anu 
hairy:  inner  tooth  of  utitt  blunt:  f^ranulee  of  palui  laT>te.  ii>n- 
tiniied  ou  Iwse  of  lingerv.  FinjterB  rpikhpiI.  L.'aping.  broadly 
hoofeit  at  ligie.  a  larjce  bioth  al  nitilille  of  larger  jKillex.  another 
at  tmiv  uf  ilat-trlii!'. 

Lejw  olj«.-iirv!y  icranulaie.  Ions-hairy  alwve;  daetyls  two- 
tippe<l:  a  curveil  iipine  a  little  iiiKutor  than  the  homy  nail  i;:  riilnatol  jiU't  Itehind  ur  I'lelui 

LeoKth  "f  female  type  .^.4.  width  7.t(.  frunto-nrhital  width  5.5  mm, 

iK4n't»/(o>i.— Honolulu  i-ural  reef.  July  *',  IMOl  (tyj*  |.x«lityi.  Cat.  Xo.  25335:  Honolulu,  1891;- 
Kaitua,  August.  IttOt. 

Hedeeue  omatua  I  lana. 

(PI- i\.  lig.  5.) 

Mfdmu  oniid'u  Dma.  Cnirt.  V.  S.  Expl.  Expe<l..  I,  1*J.  1S52:  pi.  ix.  liir.  1.  I«5-5. 

DiMri&ufi'oti.— .South  ■lUU't  of  Molokai  l^^land,  ^t  to  7»  fathotiis.  Mationi'  3^7.  3848.  3850:   Aumi 
Channel.  13  to  *f  fathoiii>,  ^tHti.>ns  ;{,S71.  3872.  :W74.  3S7«. 

Labaioa,  Maui  (liana):  Hawaiian  l^lanilii  (Miervi. 

The  larinvt  male  i>4ation  ;W7>p  ineasun-^   13.8  mm.   Inn?,  Ifl.p  bm»d.     In  the  a<tult  male*"  the 
fingersof  the  latjcer  chela  are  truiii-ale  at  the  tip.  the  |ii>int  lieing  tumeil  al>m|>lly  inwanl:  thf  ti 

sarface  if  flightly  bullowt^l  nut.     The  hiai'k  tiilor  of  the  ii ovable  lin^r  extends  well  baek  o 

palm  in  both  chete"  of  the  male,  reaihing  Mow  nearly  to  the  wrirt. 

KeduuB  aimplex  A.  Milne  Kdwanl!>. 
|P1.  11.  tip.  10.1 
Jftrfjni* »im/ikr  \.  Milne  Ivlwiinl!'.  .lour. 


*■  tlie  latter. 


Hilo.  Hawaii,  fl.  W. 
than  the  type,  the  male 


HrlL- 


i<"ieffroy.  IV.  Is73,  7!i  [3]. 

male  mid  female,  the  latti-r  o^-igfroiv.  both  larger 

..  lh.>  female  11.2  hy  17  mm. 


Cycloxanthopa  luisuatua.  sp.  i 


i,l'l. 


.V.  tig.  «.) 


A  narrow  speciei',  mrajaiv  llir.t--Jiinrlhs  a.<  hmti  it^  wide: 
ride,  antero-lateral  liml>e-<n<-ave.  e<life>i>[  teeth  iiptunieil.     Snr 
as  anteriorly,  2M.  3M.  and  51.  U-inu  es)>...iu11y  well  mark>-l. 
a  transvetw;  riiltce.     f-urfaiv  enarvely  ami  unevenly  Brannlatf.  t, 

aFiuliik  auJ  lievg.  MHldiTc  and  Ijuivdivt.-  A 


■  repion  very  iv.nves  from  side  to 
wply  areolaled  posteriorly  an  well 
■ior  maniin  beaile-i.  in  front  of  it 
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Front  three-tenths  width  of  carapace.  Marjjin  little  convex,  two-edped,  lower  edge  closely  granu- 
late, upper  edge  with  alK)ut  eight  larger  granules,  intervening  transverse  sulcus  hairy;  median  notch 
shallow,  outer  angle  a  prominent  bhmt  tooth,  separated  by  an  almost  rectangular  notch  from  the 
inner  orbital  angle,  which  in  narrower,  more  spiniform,  and  more  upcurved. 

A  lol)e  on  upper  margin  of  orbit;  outer  angle  narrow,  acute;  l)elow  it  a  deep  narrow  sinus. 
Four  teeth  on  antt^ro-lateral  margin  (besides  the  orbital),  separate<l  by  broad  sinuses  from. which 
furrows  run  inwani  on  the  carapace;  margins  armed  with  large  acute  granules,  tip  of  each  tooth  near 
its  middle,  last  t(K)th  smallent. 

Basal  antennal  joint  narrow,  anterior  margin  oblique,  joining  by  its  inner  angle  the  sharp  lower 
edge  of  the  front  and  separate<l  by  a  narrow  slit  from  the  sharp-pointed  inner  angle  of  the  orbit. 
Lower  surface  of  the  carapace  hairy  and  sparingly  granulate. 

Chelipeds  very  unequal  in  l)oth  sexes.  Surface  granulate,  ann  serrulate 
above;  surface  of  wrist  and  upper  half  of  larger  hand  deeply  rugose;  carpal  tooth 
narrow,  blunt;  smaller  hand  coarw'ly  granulate,  especially  along  upper  margin, 
except  on  upi>er  half  of  inner  surface,  which  is  deei)ly  grooved.  Both  hands 
with  a  superior  longitudinal  groove  and  a  tul)erculifonn  tooth  at  articulation 
with  carpus.  Fingers  long,  groove^!,  fitting  tight  together;  very  large  basal  tooth 
on  dactylua  of  largi*r  chela.     Color  of  thumb  very  slightly  continued  on  palm. 

lA»gs  very  rough  with  granulation.    Menis  joints  anneil  above  with  cylindrical 
blunt  spines;  largest  on  la.st  pair,     (^aqial  and  propodal  joints  of  all  the  legs  and 
Fig.  is.—Cydoxanthops     nieral  joints  of  last  pair  deeply  grooved  across  and  lengthwise.     Legs  and  prox- 
anffU9tu€,    type    fe-     j^^^,  jjjjjj  ^^  eheliiMHis  hairv. 
male,  x  2|.    a.  Left  0,1     .     *  •  '  ♦ 

chela.    6 .  R i g h t  <:o/or.-That  of  iron  rust. 

chela.  Dimetisiotif. — Female  type,  length  8.8,  width  11.6,  fronto-orbital  width  6.9 

mm.     Male,  station  3847,  length  7.8,  width  10.9,  fronto-orbital  width  6.3  mm. 
DiMributioti.— South  coast  of  Molokai  Island,  23  to  tWi  fathoms,  stations  3847,  3850  (type  locality); 
Auau  Channel,  21  to  28  fathoms,  station  3874.     Cat.  No.  of  type,  29453. 

This  species  is  altogether  differt»nt  from  any  other  descril>e<l  species  of  Ci/cloxanthops,  but 
approaches  nearest  to  C.  nttatus  (Stimpson),  which  is  wi<ier,  smoother,  and  has  more  antero-lateral 
teeth. 

Peloeus  armatus  Evdoux  &  Sou le vet. 

Pelceus  armatm  Eydonx  &  Souleyet,  Voy.  Bonite,  Zool.,  1,  pt.  2,  p.  226;  atlas,  pi.  i,  figs.  10-16, 
1842  [PeUe  anne  on  plate). 

Hawaiian  Islands  (Eydoux  and  Souleyet). 

Etisus  dentatuB  (TIerbst). 
Et'miH  dentatus  Alcock,  Jour.  Asiat.  S(x.*.  Bengal,  LXVIl,  1898,  129,  and  s>Tionymy. 
Oahu,  H.  Mann,  1864,  1  female  in  Museum  of  Com[)arative  Zoology. 

Etisus  splendidus,  sp.  nov. 

(Pis.  Ill  ami  X.) 

Surface  as  in  E.  (fnUatvn  (Herbst). 

Antero-lateral  border  cut  into  9  to  13  (exclusive  of  external  orbital  angle)  procurved  teeth,  very 
uneven  sa*  to  size  and  place,  but  about  .'i  of  them  larger  than  the  ntlii'rs. 

Front  more  advance*!  than  in  E.  fieatatits,  tlie  two  lobes  with  slightly  concave  margins;  median 
sinus  not  closed,  but  forming  a  buttonhole — tliat  is,  closed  in  front,  narrowly  oi)en  behind.  Orbits 
larger;  inner  angle  narrower,  and  .separate<l  by  a  deeyKT,  rounder  sinus  from  the  fn>nt  than  in  E.  den- 
t^ttus.  The  si)ace  In^tween  th<'  two  upper  ti.'fsures  of  the  orbit  does  not  form  a  tooth;  the  two  inferior 
tc^eth  are  more  widely  s(»parated  than  in  E.  deutntim.  The  lol)e  of  th(?  basal  antennal  joint  extends 
farther  out,  filling  the  whole  of  the  orbital  fissure. 

Chelii>eds  in  the  fully  rU»veloped  male  normally  very  stmng  and  equal,  as  in  the  male  from  Ebon; 
in  the  type  male  from  Honolulu  market  represente<l  in  plate  x,  the  right  chelipeil  is  probably 
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abnormally  reduced  and  resembles  the  chelipeds  of  the  female.  The  latter  are  much  smaller  and  either 
equal  or  nearly  eo.  Larger  arm  «>f  type  male  with  three  spines  above  and  a  pood  deal  of  hair  proxi- 
mally;  anterior  end  with  a  few  tubercles.  Smaller  arm  with  one  spine  alwve.  In  the  female  there 
are  many  spines  and  epinules  on  the  upper  border,  not  in  a  single  row,  and  on  the  distal  maipn  a  row 
of  spines.  Wrist  with  two  strong  spines  at  inner  angle,  one  l>elow  the  other;  in  the  male  a  few  low 
tubercles  on  the  surface,  the  larger  one  behind  the  articulation  with  the  hand;  in  the  female  these 
tubercles  are  much. more  pronount^^l.  Two  rows  of  four  or  five  protuberani-es  each  on  up|>er  surface 
of  palms,  tubercles  in  male,  blunt  spines  in  female.  In  the  male,  the  fingere  of  the  larger  chela  are 
relatively  longer  than  those  of  the  smaller.  They  are  similar  to  those  of  K.  (Jentatu:*,  but  a  little  wider 
and  the  ga|)e  correspondingly  narrower.  In  color  they  are  bluish  black,  edges  of  spoons  white. 
Fingers  of  female  still  shorter  and  rougher,  the  two  suj^erior  ridges  of  the  dactylus  arme<l  each  with 
3  or  4  tuben^les  on  their  ba.«al  half;  color,  light  brown,  which,  in  the  female  from  Honolulu,  extends 
along  the  lower  surface  of  the  palm  for  two-thirds  of  its  length,  but  in  the  female  collected  by  Mr. 
Mann  extends  not  at  all  on  the  (lalm. 

The  \eg8  are  much  as  in  E.  dentaius. 

The  penult  segment  of  the  male  abdomen  is  distinctly  broader  than  long;  in  E.  dtntatxu  as  long  as 
broad. 

Color,  brilliant  red. 

Dimensions. — Tyf)e  male,  length  93.5,  width  145  mm.;  male.  Ebon,  length  93.5,  width  153  mm.; 
female,  Honolulu,  length  77,  width  112.7  mm. 

DuAribution. — Honolulu,  1  female;  Honolulu  market,  1901,  1  male;  1902,  1  male  type  (Cat.  No. 
29464).  Oahu,  H.  Mann,  1S64,  I  female,  in  Museum  of  Comparative  Z<x>logy.  El)on,  Marshall 
Islands,  Rev.  B.  G.  Snow,  rcfceived  April  14,  1877,  1  male,  in  Mu.-HMun  of  Comparative  Zoology. 

This  species  has  a  remarkable  resemblance  to  E.  dentntui^,  from  which  it  is  separated  by  the 

cliaracters  given  above. 

Etisus  laevimanus  Randall. 

FJisus  Ixnmamm  Alcock,  Jour.  Asiat.  Soc.  Bengal,  LXVII,  1S98,  131,  and  synonymy. 

Honolulu;  Honolulu  Ret-f  and  market,  1  male  al>out  55  mm.  wide  has  the  carapace  almost 
conceale<l  by  shells,  and  shells  are  also  attaclird  to  the  arms  and  legs.  Pt^arl  HarlH>r,  Oahu,  Dr.  T.  H. 
Streets.  Hawaiian  Islands,  A.  Garrett  and  Dr.  W.  H.  Jones,  in  Museum  of  Comparative  Zoology; 
W.  H.  Pea>e,  in  Philadelphia  Academy  of  Natural  Sciences. 

Hawaiian  Islands  i  Randall,  Dana,  Streets);  one  male  from  f)ahu  or  Maui  collected  by  the  United 
States  E.\ploring  Expedition,  specimen  in  the  Museum  of  Comparative  Zoology;  two  males,  types, 
T.  Nuttall,  collector,  in  Philadelphia  Academy  of  Natural  Sciences.  Honolulu  Reefs  (Miers).  Pearl 
Harbor  (Lenz). 

Etisodes  electra  (Herbst). 

(PI.  IX,  fig.  7.) 
Etitodes  electra  Alcock,  Jour.  Asiat.  Soc.  Bengal,  LXVII,  1898,  133. 

Honolulu  Reef;  Honolulu;  Hawaiian  Islands,  A.  (iarrt^t,  in  Museimi  of  Comparative  Zoology. 

Hawaiian  Islands  (Miers). 

Hawaiian  si)ecimens  have  been  comparcil  with  a  photograph  of  the  type  of  Cancer  metis  Herbet, 
which  they  closely  resemble.  The  type  is  a  male  "  b-  9.4  mm.  They  also  agree  with  the  unpublished 
figure  of  Stimpeon's  CfUorodius  denii/rons. 

Oalene  hawaiienBia  Dana. 

Gcdene  Haivaiiensis  Dana,  Crust.  U.  S.  Expl.   Expe<l.,  I,  232,  1852;  pi.  xin,   figs.  5a-b,  1855 
{Hairaietufis  on  plate). 

Hawaiian  Islands  (Dana). 
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Acteea  tomentosa  (Milne  K<lward8). 

Acixa  tomentma  Alcock,  Jour.  Asiat.  Soc*.  Bengal,  LXVII,  1898,  140. 
Oaha,  H.  Mann,  1864,  2  males,  in  Muaeuniof  Comimrative  Zoology. 

Actaea  affinis  ( Dana) . 

Adseodes  affinii  Dana,  Crust.  U.  S.  Expl.  Expe<l.,  I,  197,  1852;  pi.  xi,  fig.  3,  1856. 
Actteodes  tomentmuH  Mien*,  Challenger  Rept.,  Zool..  xvii,  135,  1886  (part). 

Hilo,  H.  W.  Henshaw;  Puako  Bay,  Hawaii:  Honolulu;  Honolulu  Reef;  Waialua  and  Waikiki 
Beach,  Oahu;  Lay  Ban. 

Hawaiian  Islands  (Miers,  as  Adivodes  toinenUjsus). 

Acteea  hirsutissima  (Riippell). 

Arixn  hirmti88ima  Alcock,  Jour.  Asiat.  So(*.  Bengal,  LXVII,  1898,  141,  and  synon3rmy. 

Puako  Bay,  Hawaii;  Penguin  Bank,  28  to  14  fathoms,  station  40:^;  vicinity  of  Modn  Manu,  26  to 
33  fathoms,  station  4148. 

Actaea  rufopunctata  (Milne  Edwards). 

Adxa  ru/opunctnta  Alcock,  Jour.  Asiat.  Soc.  Bengal,  LXVII,  1898,  142,  and  synonymy. 

South  coast  of  Molokai,  23  to  24  fathoms,  station  3847;  -\uau  Channel,  28  to  43  fathoms,  stations 
3872  and  3876;  Penguin  Bank,  28  to  14  fathom.s,  station  4034;  vicinity  of  Kauai  Island,  68  to  179 
fathoms,  station  4128.  Hawaiian  Islands,  \V.  H.  Pease,  1  male,  1  female,  in  Philadelphia  Academy 
of  Natural  Sciences. 

Color  note  on  male,  station  4034:  **  Dull  brownLsh-green,  n(xlules  red." 

Actada  grarretti,  sp.  nov. 
(PI.  IX,  lig.  8.) 

Carapace  less  than  two-thirds  jis  longa.**  wide,  ovoid,  strongly  lobulated,  lobules  about  27,  exclusive 
of  those  al)out  front  and  orbit.**,  densely  an<l  finely  granulated,  8eparate<i  by  smooth  grooves  filleil  with 
long  hair,  light-colored  (in  alcohol). 

Dorsal  surfaces  of  carjml  and  pro|M)dal  joints  of  chelij^ds  an<l  legs  lobulate<i  like  the  cara[)ace,  and 
furnished  with  similar  hairs. 

Front  deflexe<l  so  that  its  margin  is  not  visible  in  a  dorsiil  view;  margin  sinuous,  with  shallow 
median  emargination.  Upper  margin  of  orbit  tumi<l,  cpossihI  by  two  furmws  and  sei)arated  by  a 
fissure  from  the  lower  margin. 

Antero- lateral  margin  cut  into  four  lobules,  and  about  same  length  as  postero-lateral. 

Outer  angle  of  basal  antennal  joint  not  (piite  reiiching  tip  of  inner  lower  angle  of  orbit. 

Outer  and  lower  surfaces  of  hands  coursi'ly  granulate,  the  granules  arranged  in  three  or  four  lines 
on  outer  surface.     Fingers  in  side  view  acutely  i)<>inteil,  slightly  hoIlowtMl  at  tijw. 

Dimemioin<. — Largest  si)ecimen,  female,  Hawaiian  Islaiuls,  length  S.9,  width  13.8  mm.;  type  male, 
length  7.3,  width  11.2  mm. 

Distribution. — Hawaiian  Islands,  A.  Garrett.  1  ovigerous  female,  in  Museum  of  Comparative 
Zoology.  Kingsmill  Islands,  A.  Garn»tt.  1  male  tyi)e,  U.  S.  National  Museum,  Cat.  No.  30524;  1  male, 
1  female,  in  Museimi  of  Comparative  Ziw^logy.  Society  Ishunis,  A.  (iarrett,  1  niale,  in  Museum  of 
Comparative  Zoology.     Mauritius,  1  niale,  in  United  States  National  Museum. 

This  species  is  very  near  A.  rnfopundat't:  the  carapace  is  wider,  the  grooves  are  tilled  with  long 
hair,  the  lateral  margin  is  split  up  into  4  instea^l  r>f  o  lol)nles. 

ActsBa  speciosa  (Dana). 

Adffa  speciosa  Alcock,  Jour.  Asiat.  Soc.  IViigal,  LXVII,  189H,  143,  and  synonymy. 

Honolulu;  French  Frigate  Shoal,  15  to  16  fathoms,  station  3%9. 
Hawaii,  among  madrepores,  3  fathoms  (Stimpson);  Laysan  (Lenz). 
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Actaea  variolosa  Borradaile. 

AcUea  cariolasa  Borradaile,  Faana  and  ijeogr.  Maldive  &  Laccadive  Arch.,  I,  pt.  3,  256,  text  fig. 
54,  1902. 

Auau  Channel,  43  to  32  fathoms,  station  3872;  Necker  Island  Shoal,  16  to  171  fathoms,  station 
3975;  Wcinity  of  Modu  Manu,  20  to  21  fathoms,  station  4168. 

Lenjsrth  r»f  male,  station  ^^72,  8.6  mm.,  width  12.1  mm. 

The:*e  specimens  agree  with  Borradaile's  descrij)tion,  except  that  the  carapace  is  a  little  wider. 

The  black  color  of  the  immovable  fingers  extends  back  on  the  palm  to  about  the  middle  of  the  propodal 

joint. 

ActflBa  nodulosa  White. 

(PI.  IX,  fig.  4.) 

A<i<Ta  nodvlom  Alcock,  Jour.  Asiat.  Soi*.  Bengal.  LXVII.  1898,  148. 

Di^ribtUion.—An&u  channel,  32  to  43  fathoms,  stations  3872  to  3873;  Perjuin  Bank,  14  to  29 
fathoms,  stations  4031  (type  l<xiality),  4032  to  40:i4;  northeast  coa.«»t  of  Hawaii,  50  to  63  fathoms,  station 
4063;  Aleunihana  channel,  49  to  176  fathoms,  station  4066;  \'icinity  of  Modu  Manu,  20  to  33  fathoms, 
stations  4148  and  4158. 

Honolulu  reefs  ( Miers) . 

In  the  series  collected  are  several  specimens  larger  than  before  note<^l;  the  largest  male  is  12  mm. 
long  and  20  wide,  the  largest  female  12.8  by  21.5  mm.  • 

The  greater  part  of  the  tubercles  of  the  surfa«-e  are  l)erry-like,  i*overe<l  with  granules,  either  squa- 
miform  or  acom-9haj)ed.  Chelipeds  nnH<{iial  in  the  male  only;  arms  high  at*  lomr,  upper  margin  with 
two  very  irregular  lobes,  <»n  which  the  granules  are  sharp;  wrist  with  a  nuMlerate  tul^rcle  at  inner 
angle  and  a  smaller  one  Ijelow  it.  Tiil>erclcs  of  |>alm  arrange*!  mon?  or  less  longitudinally,  those  of 
the  3  or  4  u|)[)erm<)St  rows  very  prominent.  Fingers  very  deeply  gnx)veil,  their  basal  half  roughened, 
tips  acute,  when  close<l  leaving  a  very  narrow  interspace  at  liase.  Dark  color  of  index  in  male  only 
running  far  back  on  palm,  almost  t«.»  proximal  en<l.  On  the  legs  the  tulxTcles  of  the  upper  surface 
are  elongated  into  cylindrical  spines.     D-actyls  and  lower  surface  and  ilistal  end  of  propodi  tomentose. 

Col'fT. — **Coral  n*<l  and  pink  mottle<l." 

The  very  prominent  conical  lateral  IoIk's  ;rive  this  species  a  XmUhr^Vike  a.<«pect. 

ActsBa  hawaiiensis,  sp.  nov. 
.Pl.  IX,  fig.  9.  I 

Hawaiian  Islands,  A.  (iarrett,  1  male  tyjH*,  in  V.  S.  Naticmal  Museum  ((^at.  No.  30523),  2,  male 
and  female,  in  Museum  i»f  Comparative  Zoology. 

A  narrow  sj^ecies,  somewhat  PUumnujt-Wkv,  i-onvex,  not  lobulated,  ixjsterior  two-fifths  scarcely 
areolateil.  Regions  deeply  separati*<l  fn>m  each  other.  Surface  ct>vere<l  with  scaly  granules  or  tuber- 
cles, larger  on  branchial  and  hejMitic  n^gions;  sjmrpely  hairy,  hairs  yellow  in  ali'oholic  specimens. 
Pn>toga.»*tric  and  branchial  n*>:ions  partially  sul)divi<le<l  by  shallow  grooves. 

Front  moderately  deflexe*!,  with  deep  V-shapeii  emargi nation.  lol)es  very  oblique.  Orbits  with 
two  Vs  above  and  one  below  outer  angles.  Antero-external  angle  of  basal  antennal  joint  not  nearly 
reaching  tip  of  lower  angle  of  orbit. 

Antero-lateral  margin  dentate  and  resolvable  into  four  teeth  >>esides  the  or])ital:  e«lges  granulated. 
Some  of  theee  teeth  may  Ik?  sul><rvide<l  into  2  or  3,  except  the  la«t.  which  is  narrow,  simple,  and  most 
uptumeti.     Posten>-lateral  bt»nier  ecpial  to  chonl  of  anten>-lateral  V>order  minus  posterior  tooth. 

Wrists  and  hands  coarsely  granulate  an<l  sparsely  hairy,  like  the  carai>ace;  granules  s<^)mewhat  in 
rows.  Fingers  elongate,  iK>inte<l,  gapiiii:  at  base,  light  brown  in  alcolml,  largest  XckMYi  at  middle  of 
pollex:  dactyls  granulate  alK)ve  at  base.  Color  of  pollex  running  far  Uick  on  palm,  in  male  only, 
where  on  lower  margin  it  reaches  middle  of  fialm. 

Ambulatory  legs  fringe<l  with  hair  alxjve:  carpal  and  j)roiHxlal  j<»ints  coarsely  granulate,  the  former 
^nth  a  longitudinal  groove  alx>ve. 

Dimew*ionj<. — Ty|>e  male,  length  (to  tip  of  fnmtal  lol>es  i  IS..^,  width  Is.iMum.;  largest  male,  19.5 
by  26.6  mm.;  female,  19.5  by  26.6  mm. 

Thifl  species  has  somewhat  the  shape  of  .1.  laOi  Borradaile,  but  ite  sides  are  more  strongly  dentate, 
front  more  deeply  emaixinate,  fingers  longer. 
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Aetna  (t)  into^rrima  (Uana). 
Adaode*  ?  inUnerrimii'  Dana,  Cruet.  U.  S.  Eipl.  Exped.,  I,  201,  1852;  pi.  ii,  fig.  7.  1866. 
Oaha  or  Maui  (Dana). 

BuiareiA  ▼illo*&,  ep.  nov. 

(PI.  II,  fig.  15.) 
Entire  mirlace,  except  the  lobee  of  the  front  and  orbits,  the  ant«nnal  region  and  epiatome,  the  dis- 
tal half  of  the  fingers,  and  the  inner  face  of  chelipedx  and  leg?,  clothed  with  long  tubular  hairs,  n-hich 
conceal  the  surface,  excejit  for  about  thirteen  lat^, 
red,  regularly  placed  granules  on  the  carapace  and 
three  antt'rti-latcral  liibes  partially  visible. 

Carapace  three-fourths  as  long  as  wide,  very 
convex  fore  ami  aft,  slightly  io  from  side  to  side, 
covered  with  granules  of  irreguUr  siie,  visible  when 
hair  is  removed;  regions  well  indicatedi  a  high 
cluster  of  granules  on  the  hepatic  region. 

Front  deeply  fuur-lobvd;  orbital  margin  lobed 
between  sinunes. 

A ntcro- lateral    margin  with    three  thick  and 

narrow  Kmnulalcd  Inbea  (besides  the  orbital);  last 

interspace  much  greaU'r  than    the  subequa]   firet 

Fl«.  14.— flonorrio  vBion,  type  female,  x  2|.  and  Pccond.     Postero- lateral  margins  convetglng  at 

slightly  more  than  a  right  angle. 

Antenme  as  in  B.  /iriimtn;  l>asal  joint  bruad,  subreclangular,  touching  the  front  with  the  outer 

half  of  its  distal  mat^in. 

Epistome  cut  by  a  deep  mundcii  notch  on  either  side. 

Chelipcds  eijual,  granulate  on  outer  mrface  and  on  upper  margin  of  ami,  which  hafl  also  a  lar^ 
subtcrniinal  notch;  graiiuleH  of  hand  arraiige<l  in  [uirt  ^«^inl1y,  Some  of  the  lar^r  anil  higher  granules 
visible  in  llie  midst  of  the  whagjiy  njating.  Fingerv  bladelike.  Dactyliw  longer  than  pollez,  but 
folding  beliind  it  when  closed;  u  few  tow  prehenr<ile  teelh  at  Imw. 

Gmnulesof  legs  visible  only  on  renioviil  of  hair.     Horny  1i[«  of  dai'tyl!<  ve.ry  slender. 
Dimemiarui. — Female  ty|>c,  length  T.l^,  width  'J.:^  min. 

DtnlribiitUm. — Vieinity  of  I^aysan  Jslaiid,  57  to  1;I0  fathoms,  slAtions  311^,  female  type  (Cat  No. 
29411 ),  and  3tl36,  I  male,  soft-shell. 

This  species  differs  from  the  lyiw  Hi>ei-ies  of  the  genus,  It.  armnla  A.  Milne  Gdwarde,  and  from 
B.  inoHifptma  Miers  in  its  shaggier  coat,  narrower  carapicf,  naked  front. 

The  characferialic  covering  and  sulxlorsal  iKfcition  of  the  last  two  i>airB  of  1^  when  flexed  give 
this  crab  a  iTronita-like  aspecL 

Doiraperlata  (HiTbst). 

D-iira prrlnta  Alcock,  Jour.  Aaiat.  Soc.  Bengal.  LXVII,  1898.  LM. 
Oahu,  H.  Mann,  18W,  4  (emales,  in  Museum  of  Comjiarative  Zoology. 

Xauthiae  lamarckii  (Milne  Edwards). 
Xanlhoda  Uimarekii  Alcock.  Jour.  .\.''iat.  Soc.  Bengal,  LXVII,  189S,  157,  and  synonymy. 
Hawaiian  Islands,  A.  Garrett,  2,  male  and  female,  in  Museum  of  Comparative  Zoology. 
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^gaT^Tl1^^>li  flftv«»CMia.  -p.  nov. 
I.Pt.   U,  fig.   11.1 


Surface  finely  loanutar  except  od  the  poetejv- 
nibJivisions  well  delimited,  a 


Fig.  IJ.-A-. 


A  typicsl  Xinihiai,  of  the  form  of  A',  lanui 
medial  region. 

Orbital  r^on  mcrked  off  by  a  groove.  Bastrif  region  and  i 
well-marked  groove  exlending  from  the  third    lateral 
sinus  inward  to  the  gastric  region. 

Outer  angle  of  front  not  very  pronounced,  kpa- 
rated  from   the  supiaurbital   margin.     Groove   leading       ^ 
from  the  orbit  faint. 

Antero-lateral  border  divided  into  four  somewhat 
dentiform  lobe#  (exclusive  i>f  orbital  angle  •.  tbt  first  two 
very  low  and  preceded  by  riiunded  nouses,  the  third 
more  dentiform,  but  very  obtuaamgukr.  the  fifth  very 
small  and  retreating. 

Chelipeds  very  unequal  in  the  male,  stout,  gran- 
ulated; wrist  also  nodular;  granules  of  palm  arraiigtd 
more  or  lees  in  trsnsver^e  eerier:  larger  chela  very  heavy, 
hall  as  high  ar  length  of  carapace;  finiKre  of  both  clieLe 
stout,  grouveil,  not  ^ping;  thedark-lirown  cu1i>r<.'f  the 
index  eitftiding  halfway  Inrkun  thi.-  |ialui  and  alMtwr> 
thitd?  itf  heiuht.  inside  ^n<t  out. 

Legs  tinely  granular,  nearly  naked;    nierus  jointi-  vn»,  .  it-   i.  ui^trincia.  ■  i. 

minutely  sermlati^  alMve:  next  two  joints  noflnlur. 

A  small  spe<^M>,  an  adult  male  [iie:L-urinL'  -l.ti  mm.  loni;.  7.2  wide.  frinliMirbital  width  4.7  mm. 

Diiirilialiou. — Vicinity  »f  Laysan  Island.  71*  t<>  \'M  fatliuni.-:.  >tjiti<.>n  iSi'M  -.  ty|ie  liM'ality  ■;  Aleuni- 
hana  channel.  17t>  to  40  (athonw,  >tatii>n  4i.»W,     Cat.  Sii.  <<t  lyp*-,  S<>->4. 

The  ailult  femaW  are  only  .3.7  an<l  4.:>nii]i.  wide,  n-^pi-ctivtly.    Tin- latend  ti-eih  are  mon;  prrj- 
nouneed  than  in  the  male.  an<l  the  cheliiH-iI.-  an-  \<-ry  iiiTiijUiil.  tlioiiuh  k-r^s  ?••  Ihaii  in  tlie  male. 

tWoc— The  epecinifHH  are  alm.i-i  wbii.-  in  al'-'>h'il,  chelii-t-ls  and  k-gs  banded  with  yellow,  cara- 
pace with  a  few  Uinriludinal  =tri|ie-  nf  the  same  r-nlnr. 

(tne  can  sepajate  this  from  .V.  /■iinnrrki-  by  Ibi-  smoother  carajiai-e,  nonacominate  lateral  teeth  and 
uneven  ebeUpede. 

Xanthiaa  notatua  i  I^naj . 

Xanthitdrt  nolata*  Alcoi-k,  Jour.  .Vsial.  SX'.  Bengal,  LXVIl,  18118,  156. 
Honolnlo;  Waikiki  Beach;  l^dy^an. 
Hftwaiimn  Islands  (Dana,  Mier^). 

Ximthiaa  minutus  (Bathbun). 
(H.  II,  fig.  14., 
XanthodfM  minvtrm  Ralhbon,  Proe.  C.  S.  National  Jluseum.  XVI.  l-.ftt,  23S. 

«  amoDth,  except  for  the  areolations,  and  ^hinine.  Deep  gn-ioves  tt-pamlt-  the  fronto-orbital 
r^on,  the  epigai-lric,  prtitogs^Iric.  and  me.-^i'yaftric  areata,  extend  liiwanl  from 
the  la^t  two  lateral  finust-ii  and  cut  off  the  !~ec<i:id  of  the  matglnal  lubu!ei:<. 
Hepatic  and  [irjlix-astrii:  I'lbules  faintly  divided  anteriorly. 

Front  divide"]  into  twi)  conve.t  lobes  and  iiaving  a  snbiiiarginfll  eroove;  three 
distinct  gn)ove^  in  ibeorbitai  N.nler.  Aiit.-p>-lalenil  Imnleriuliiilo  four  ruunded 
lobe^  including  the  orbital.  The  ba^^l  anti.'nnal  joint  runs  up  a  littltway  along- 
side th*^  dentiform  pr(il»ngatii<n  fr'fin  the  frunt,  but  -Xrns  uui  nearly  reach  the  tip 
of  the  lower  inner  angle  "f  the  orbit. 

Chelipeiis  .iulxTjnal;  npier  h-iriler  oi  .trm  ending  in  sharp  tooth,  a  subter- 
mina)  notch;  wristf  noilose,  inner  aniile  bilnlt^l:  hands  itiarke'l  |iy  a  few  li'n;^itndinal  ridgts.  the 
opper  of  which  is  Kimewhat  noilose,  surface  rovereil  with  line  retJculatlni;  irtaniiles.  Fingers  pointed, 
not  gjiping,  index  grooved,  dactylns  with  linee  of  puncta.';  color  of  index  extending  bock  on  the  palm. 
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Legs  unanne<l;  last  two  joints  sparsely  hairy;  otherwise  the  crab  is  devoid  of  hair. 

Dimmmom, — Length  of  male  9.2,  width  14,  fronto-orbital  width  10.5  mm. 

Color,  a  very  dark  claret;  lej^s  with  a  few  transverse  bands  of  a  lighter  color. 

This  species  was  founded  on  a  very  small  specimen,  in  which  the  characters  are  much  leas  pro- 
nounced tlian  in  the  full-grown. 

DiMrihntioii. — Kaiwi  channel,  14  fathoms,  station  3469  (type  locality);  Aleunihana  channel,  176 
to  49  fathoms,  station  4066;  vicinity  of  Modu  Manu,  21  to  26  fathoms,  stations  4147,  4169. 

Xanthias  canaliculatus,  pp.  nov. 

(PI.  IX,  fig.  12.) 

Surface  smooth  and  shining,  irregularly  and  sparingly  punctate.  A  groove  marks  off  the  orbital 
region  and  the  first  two  antero-lateral  lobes.  Gastric  region  partially  limited  laterally;  only  the  ante- 
rior end  of  the  mesogastric  indicated.  A  short  groove  nmning  in  from  the  penult  sinus  of  the  lateral 
margin  halfway  to  the  gastric  region;  a  still  shorter  groove  running  in  from  the  last  sinus.  Epigastric 
lobes  and  outer  half  of  protogastric  IoIhjs  einphaaize<l  by  grooves  in  front  of  them. 

Front  one-third  width  of  cani|>ace,  deflexe<l,  so  that  the  true  edge  is  scarcely  visible  from  above, 
with  a  submarginal  groove;  bilobed,  outer  corner  pnmounced  but  obtusangular,  fused  with  orbital 
angle.    Orbital  margin  smooth,  three  outer  furrows  shallow;  inner  lower  lobe  rounded. 

Antero-lateral  teeth  four,  the  firnt  two  shallow  lobes,  the  first  not  separated 
^^e^f^^ia^i^iS^  from  the  orbital  angle;  the  thinl  and  fourth  dentifonn,  blunt,  smoothly  ridged. 

j^l^Cj^i*imMiPi  Basal  antennal  joint  with  its  inner  angle  just  touching  the  front;  outer  angle 

^^[P]*^*****'^^       not  nearly  reaching  the  tip  of  the  orbital  tooth. 

Cheli|)eds  equal,  short,  smooth,  and  jmnctate.    Ann  broader  than  long,  above 

fuaind^^^  'Yxa'     ^^^^y  ^^^  granulate;  Rubtcnninal  groove  of  wrist  very  deep;  a  conical  obtuse 

of  type  female,  x2|.     tooth  at  inner  angle  and  U'low  it  a  much  smaller  acute  one.     On  outer  face  of 

palm  three  very  deep  longitudinal  grooves  forming  corresiK)nding  smooth  eleva- 
tions.    Fingers  (of  female)  narrow,  rather  long,  fitting  close  togi»ther,  dark  brown. 

Legs  smooth  outside,  very  hairy  above,  lat't  two  joints  hairy  l)elow,  merus  joints  with  upper 
margin  sharply  granular. 

IHmendoM. — Female,  length  7.9,  width  12.9  mm.,  fronto-orbital  width  7.8  mm. 
T)/;)** /w(//i7.v.— Honolulu,  1901,  1  female  (Cat.  No.  25:^43). 

This  species  in  its  areolatiou,  front  and  latt;ral  teeth  suggests  the  typical  spcHues  of  LophozozymitHj 
L.  pictor,  but  the  al)^fence  of  crests  and  the  great  ])rea<lth  across  the  front  an<l  orbits  removes  our 
species  from  that  genus.     The  deeply  flute<l  hantls  are  its  most  striking  characteristic. 

Micropanope  sexlobata,  sp.  nov. 

(IM.  IX,  fig.  18.) 

Carapace  about  two-thirds  as  long  as  broad,  slightly  convex.  Regions  well  marke<l,  the  gastric 
and  its  thn?e  sulxli visions,  the  cardiac  and  the  intestinal;  a  groove  runs  inward  from  the  ptinult  lateral 
sinus  to  the  gastric  region;  IR  and  2R  are  confluent,  3R  is  distinrU  4L  is  cut  off  from  nL,  but  the 
latter  less  completely  from  6L;  IM  Ix^unded  j)ost4Tiorly  l>y  a  faint  gr(K)ve.  ThegrtKn'es,  l)esides  l)eing 
deeply  impressed,  are  emphasized  by  a  short  pul)escence.  Surface'  covered  with  rather  distant  sharp 
granules,  liner  on  the  i)08tero-medial  porticm.  Transverse  granular  ridges  traverse  the  anterior  border 
of  the  epigastric  lobes,  the  outer  half  of  the  protogastric  region,  and  the  hepatic  region. 

Front  a  little  more  than  one-third  as  wide  as  carapace,  its  anterior  portion  abruptly  defiexed,  so 
that  in  a  strictly  dorsal  view  the  lower  or  true  margin  is  not  wholly  visible;  upi)er  margin  truncate,  a 
median  U  sinus,  edge  ornamented;  the  oblique  surface  of  the  turned-down  front  is  concave  and  of 
very  slight  depth;  its  lower  or  anterior  margin,  viewed  obliquely  from  above,  has  a  mtniian  U  sinus; 
each  lobe  thus  formed  is  subdivided  into  three,  a  narrow  submedian  lobe,  a  broad,  rounded  inter- 
mediate lobe,  and  a  small  outer  triangular  loVje  which  is  bent  down  and  just  meets  with  its  tip  the 
Imsal  antennal  joint.     A  notch  and  groove  sei)arate  the  inner  orbital  angle. 
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r  angle; 


Two  triangular  nolcheu  in  the  upjier  inari^nn  of  the  orhit  atid  a  laryei 
inner  euborbital  tooth  broad  aiiil  bliiiii,  les»  prominent  than  upper  aiigli'. 

Of  the  five  normal  aittero-lali:-ral  tei'th,  tlie  orbital  ia  Hmall  ami  inwin.apii'uoiii",  the  Hevond  is  repre- 
senled  only  by  a  (iranule  which  p^ljet■l^'  ifiiarply 
bejoud  the  other  marginal  granalef;  third  and 
fotirth  leetli  of  tcoiHi  ^se,  with  a  shaqi  point  turned 
forward:  fifth  tooth  very  i^mall.  iudicate<]  rather  by 
the  notch  and  (groove  in  front  of  it. 

Ciielipeda  very  unequal  in  both  sesei*,  arm  Bhort, 
granuiou^  outiriile,  upper  border  fjiinutou^;  writ-t  and 
'inter  eurfaee  of  i^Tiialler  palm,  tipper  half  of  lai^r 
palm  iiMrsely  granu1ou$;  inner  tooth  of  wriet  tri- 
an^Iar,  charp;  l)ehin>l  and  beloH'  it  a  much  ^nailer 
tooth;  the  infero-dii^tal  half  uf  the  larger  |Nilni, 
though  smooth  to  the  nake*l  e>e,  covered  with  very 
minute  reticulating  granule?.  Fin^Ts  of  larger  chela 
gaping  moderately,  a  larye  tooth  at  baee  of  dactyl. 

Lt^  long  and  alunder,  moderately  hairy:  me- 
ropodileH  armed  above  with  eliort  spinuleu  or  sharp 
granules  whiih  are  aleo  foand  ou  th«  ridgea  of  the 
two  fullowing  jointly. 

Dinint^mnf.— Male  [station  -ItitMSj,  leninh  .}.4,  width  fi  mm.     Female  {."lalion  40t))i),  length  b.ti, 
width  S.5  luui. 

DUlribiitioii—ykiDtly  of  Layean  Island,  57  to  1U3  fathomn,  ctaliont^  3iKl\  3936,  :IU3»:  Aleuuihana 
channel,  176  to  4«  laihom.s  ttalioii  4l)t)«  (type  li>cality  I.    Cat.  Xu.  -l  tyjn",  ■3<i2'J. 


Kig.  1* —31  ernpanopc  ttilUmta     a  Dorral  rler 
(rnwle  b  Lurg  r    1    la  of  1 1*  Iiul«,  ) 

Frunt  ilcw  ul  fK>ut.  ■  -1. 


This  Rpeciej^  ajiprouchL-a 
>re  coarHely  granulateil,  le^s  ilist 


<  Kathim 

■olatfd  [lostcriurly  a 


Clklorodiella  niger  |  F>ir>^l[ul  i. 
EnnifpptUn  sp.,  Cano,  Boll.  Soc.  Xal.  N';ii><ili  \  1 1,  Ili^  1>S').  103. 
Earhpfiflia  pp.,  Cano,  op.  i-it.,  LW. 

i:hl;rf,di«»  »iger  Ak-.H.-k,  Jour.  .\Mat.  S.h-.  lU'Uual.  I.XVIi,  l.SEW.  IHI).  anil  synonymy. 
:^iith  i-'iast  of  M<,1okai,Mati<>n:t>s:i'l;  ll<>ii<>lulii:  ni'l  in  front  uf  Honolulu:  Layi-an:  weather  cOMt 
of  Hawaii,  A.  'iarri'tt,  in  Mu.*i'um  of  CotniKirative  '/AnAofy. 
Hawaiian  Inlands  il»ana,  Stiuijiwri  i.     iloiK.liihi  iCanu'. 

CtilorodiellB  lEBTissima  iDana). 
fhlorod«i>  lirrwim'i  Alcoek.  Jr>ur.  .Veial.  &"-.  Bengal,  1,XVII,  18fl8.  161. 

Honolulu:  Waikiki  Beai-h:  eouth  <-ou»I  <>f  Molubai.  ■!?,  to  '3  fathomn.  xUtions  »ft47  to  3M9:  Anau 

c<ia:inel,  1.1  to43  fmhomf.  ylations  :!H7I  to  :W74.  :i«7il;  vicinity  of  Uy^n,  '.'O  to  ;»  fathoms.  Btalion  m>o; 

Penguin  itank,  2S  to  14  fathom.',  ■'tation  40:t4:  noHheast  nuft  of  nauaii,  :;4  to  K\  falhoin!<,  »<tation  4001 ; 

vicinity  .il  Kauai,  t«  to  17SI  fathoniH,  station  4128:  vicinity  of  MimUi  Manu,  L*4  to 40  fathom.-,  s-talion  4163. 

Hawaiian  lalauile  (l)anaj. 

The  line  ia  not  charply  dniwn  lietween  thii'  Dpeciee  and  the  pn>ceding.     Jinlfiing  from  epecimenf 
which  have  lieen  preservi^il  an  eipiaj  leii^li  of  tim«  in  alcohol,  t:  luafimn  hac  an  orange- r(ildii<h 
while  '.'.  ii'^tr  ie  lirowni.-^h.     Adult  <'.  ni-jfr  hat<  the  ■'ara|iai-c  finely  granulate  under  the  leni'. 
[I'ntral  |>ari  of  the  ilorHini  smooth:  younic  s)r.-ciiufne  of  lioth  un-  much 


Adult  C  f^ciiuitm'i 
smoother.    Xeilher  is  the  a 


ofthi-linu 


il  by  l>aitu  and  .\litH-k.  to  I*  relieil  o 


Fhymodiue  ua^latus  |Miln>'  i:<hvnr 
n^odui*  unffulaUin  Alfn-k,  Jour.  Ai^iHt,  S.«.  Kt-n»al.  LXVII.  1 
Honolulu:  re.-f  in  front  "t  Himohilu. 
Hawaiian  Islands  (.f^lreetf  I. 


^  I  hav,- 


While  this 
vH  the  cheUpede  are  not   jnst  as  desi- 
Bomdaile,  Fauna  and  Gec^raphy  Maldl 


il)fd 


AlcK'k, 
and  Laccadive  Arch.,  I,  35»,  1901'. 
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Pbymodiua  obKums  (Lucis). 

Vhiorodiuii  obtcitrue  LiicM.  in  Jacquinot  anil  Lucae,  Voy.  au  Pole  Bud,  Zool.,  Ill,  CnuL,  p.  26, 1863; 

atlae,  pi  ni,  &g.  4,  1852(7). 
Phymodivrmonticidotim  (Dana),  Alcock,  Jour.  AmatSoc.  Bengal,  LX VI 1, 1898, 163,  and lynoiiymy. 
Hito,  Hawaii,  H.  W.  Henehaw;  Houth  coast  of  Molokai,  station  3834;  Honolulu;  Honolulu  Beef; 
Oahu,  tialathea  Expedition,  m«iveil  from  Copenliagen  Museum;  Oaliii,  Dr.  T.  H.  Streeta. 

If  thi«  apeciee  is  kept  feparat^  from  P.  ungidatiu.  the  name  i;iven  by  Lui'aa  should  take  precedence 
of  that  given  by  Dana,  as  the  Sgore  at  least  of  the  former  antedatee  Dana's  work.  (See  Cnut.  U.  S. 
Expl.  Exped.,  1,207.) 

Fhymodiua  nitidus  (Dana). 

Pilodius  lutidiM  Dana,  Cruet.  U.  6.  Expl.  Exped..  I.  218,  1852;  pi.  xii,  fig.  7,  1865. 
Honolulu;  Waikiki  Beach;  south  coast  ol  Molokai,  station  3834. 

Fbymodiiu  layoani,  ep.  nov. 

(PI.  XII.  fig.  8.) 
SegionH  of  miapace  well  defined  and  (subdivided  by  deep  grooves,  the  lobules  corresponding  vary 
nearly  with  tlioee  in  P.  Kulptut  { .\.  Milne  Edwarde).     IL  is,  however,  Bepamteil  from  the  lin>t  antero- 
lateral lobe.  21..  and  Sfjaruconfluent,  1  His  not  i^ut  off  from  the  marginal  lubr.    Surface  crisply  granulate. 
Out«r  angles  of  front  not  i«{iamble  from  tlie  inner  angleH  <>{  the  orbit    Orbital  tisBures  very  faint 
Antero-Iateral  border  cut  into  fonr  Inlics. 

Basal  antenna!  joint  touching  thu  front  by  ilo  inner  distal  angle,  itu  uul«r  angle  prolonged  into  th« 
gap  between  f  runt  and  orbit. 

Cbelipedn  of  male  equal,  chort;  wmii'  hairs  on  is-liinm.  mtniH  and  i-arpiw;  arm  granulona  outaide, 
sharply  so  above;  wrist  grauuliiuc  ami  ni«iuloiiB,  a  blunt  tiHitli  inoiiii';  liands  with  granulated  nodules 
above  gnuiually  diminishing  l)elriw  to  large  granulcH  and  then  In  lino  granulef;  granules  continued  at 
least  half  length  of  fingers;  the  latUT  Mont,  with  thick,  blunt  points,  very  slightly  hollowed. 

LegH  finely  granutuus,  sharply  »>  on  upper  margins,  which  are  thickly  fringed  with  long  yellow 
bristles. 

ZKnw(MV.i»r.— Male  type,  length  -n.S,  wiilth  H.3,  frontoi.rbital  width  ft.3  mm. 
T^it  lociilili/.—Laymtt,  Jlay,  H»2;  1  mnle  (Cat  No.  I-IISTO). 

Tliis  siMf-ies,  while  it  han  the  general  appeantnce  of  a 
Phitiiunlhi*,  eH|>ei-ially  of  J',  fiilplas,  in  its  naked  carapace 
and  chelie  and  bristly  It^,  dlffem  from  that  genus,  as  pr&- 
viuu^ly  known,  in  the  granulation  of  the  surface,  in  the 
union  of  tbt>  frontal  and  orbital  angles,  iii  the  equal  cheli- 
peds,  anil  indistinct  spooning  of  thu  fingers. 

ChlorodopsU  areolata  (Milne  F/lwards). 
Chlorodiu*  areiiUaia  Milne  Edwanis,  Hist  Kat.  Crust, 

I,  400,  is:t4. 

KiiMjdi'  aiiatiit  Dana,  Crust.  U.  B.  Expl.  Exped.,  1, 188, 
1852;  pi.  IX,  fig.  4,  Wki. 

Vhlnrinliiiuiis  areolnliii  A.  Milne  Edwards,  Nouv.  Alich. 
MuH.  Hist  Xat  Pari.-,  IX,  1873,  231,  pi.  viii,  fig.  8. 

Hawaiian  Islundc,  A.  Garrett  1  female,  in  Museum  of 
Com  pii rati  vc  Ziwlogy, 

I  think  tliiit  A.  Milne  Mwards  in  rorrei-t  in  his  surmise 
(op.  cit..  p.  2:{-'))  that  K  r,Tlatii*  Dana  is  the  same  as  Chh,riMli\it  arenhtiiu  of  the  elder  Milne  Edwards, 
and  should  be  relaineil  in  '  'liloroil"iiii'  nilher  than  in  E/mffen. 

The  Hawaiian  si)e<'inien  measures  11  by  17.8  iiini.,  tr.mto-orliitul  width  11.8  mm.  Itsantennal 
flagellnm  is  exeluded  from  the  orbit  more  liy  tlie  wi<le  i?f>ntacl  of  upper  and  lower  angles  of  orbit  than 
by  the  extension  of  the  linsal  joint  into  the  hiatus,  differing  in  this  nsgffrA  from  the  Ugorw  both  of 
Itena  and  A.  Milne  P^wards. 


Fig.  19.— fft.UTOKf.lU 
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Chlorodopsu  scabricnlA  i  Dana  I . 
PilrWiW  ■MbriV-u^u*  Dona,  C'niM.  V.  S.  ¥.x\>l.  Kx|ie.i.,  I,  23(1.  1N.V.';  |il.  xu.  %.  »,  IfSS. 

Honolalu,  1691,  1  iinmaturv  male. 

The  regions  are  faintlv  areoUte.  miuutdy  ecabmiie,  frroovef  sriuiotli.  laltral  pro}erti<>ni>  Hpinea 
(exi-ejtt  the  orbital))  spine  K  luai-li  tiinalltr  but  nniilar  to  tlif  othem. 

A  row  of  (our  lobules  parallel  to  the  marjcin;  a  similar  lubulf  at  *2L. 

Lol)e«i  ot  front  e)n)iou!>,  entire  to  tlie  nakeil  eye,  minutely  icninnloiia  under  the  len?,  miter  an)[le 
well  iiiarteil,  bat  not  ppiniform  nor  very  prominent. 

Tlie  oilier  projei-tion  of  the  ha.'wil  aniennal  joint  reaehe:'  a^  far  an  the  end  of  the  suborbital  tooth, 
but  <loes  iiol  exclude  the  flatfelluiii  from  the  <;>rliital  pip. 

The  tubercles  of  the  Hri^t  and  up|>er  iiurfat'e  of  |>alm  are  lar^e,  cunu-al.  ai'Ute.  l']>per  mannn  of 
lege  epinulous. 

Dana  mv^  "tooth  K  nearly  obeolele,  bund  and  carpus  very  ininiitfly  tulx'n-ulate."  In  spite  of 
these  diwTepaneiee  I  place  the  iipe«'iiuen  under  ' '.  icntiririilti  until  the  i^iiei'it*  shall  have  lieeii  lietter 

Oar  specimen  afrreee  veri' well  with  A.  Milne  KdwanU'n  dei^Tipli'iu  and  figure  of  <'.  (/iini/jr'.  but 
it  is  not  the  ('.  rpinijiet  of  Heller  and  de  Man,  in  which  the  orbit  has  a  epute  below  the  luter  sinus, 
nor  f.  ^nipe*  Alcock  (Jour.  Ariatic  Soc.  Bengal.  LXVII.  ll^K,  169,  ubi  s.vn.),  in  which  the  outer 
aogle  of  the  front  is  epine-like  and  the  carapaee  coarsely  granular. 

ChlOTOdopsia  aberrsna,  !'p.  nriv. 

Carapace  about  three-tifthB  as  long  ari  broad,  posterior  third  not  f^ubilividt-d.     Hegions  and  sub- 
regions  &irly  well  uiarkeil;  protogastric  lolx^  lightly  and  ineompletely  nuliilividi-d.     A  groove  running 
inward  from   the  penult   lateral  einus  to  the  ga^'tr)c  region,  otherwi^'  the  bnini-hic»- hepatic  region 
is  undivideal-     Snrfaiv  civereii  with  sharp  tulHTi-lec, 
irregnlar  in  size,  as  •  rule  dluiiniiihing  froni  in  front 
hackwanlanil  becoming granuleson  the  |>ostero-iiii-<Iial 
legion.     Snrface  i^iaringly  hairy. 

Frontal  lobes  broad,  rounded,  granulaleit.  seininiled 
by  a  U-shaped  tiie<liaii  pinus:  a  .iniall  lot«  iit  outer  an- 
gle, di>itini-t  from  the  l«v  ailvani-iil  urbilal  angle. 
Orbital  maigin  fpinulous;  outt'r  emarginalinn  of  good 


Antero-latetal  projection.-'  four,  the  lir^t  a  narrow 
granulated  lobe  below  the  level  of  th>-  orbital  angle; 
the  secan<l,  Ihinl.  and  fourth,  stout  s|Hnes  with  granu- 
lated border?". 

Lower  snrface  of  larapaiv  much  like  the  upper. 
Outer  angle  of  busal  aniennul  joint  prulonge*!  a  little 
into  the  orbital  hiatu.'<,  but   H'-t  esduclinn;  the  flagel-      Fig.  a>,— (i./'.r.rf,.^i,  .j-rniw.  tj|.- m«K    n.  l>or«l 
lum  from  the  orbit,  nor  nearly  reaching  summit   of  '■'«*■  ■  ^1-    ''•  ''h.-ln.  ■  »i. 

inner  lower  tooth  of  orbit. 

Chelipeds  in  a  male  a  little  imequal:  ex|«>*eiisur{8i'e!'i'overe>l  with  conical  slinr|>-|iointeil  tulierclw 
which  on  upper  margin  of  arm.  hand,  and  inner  angle  of  wrist  become  elongate  and  i^pinifonii  and 
more  or  lew"  curved.  Tubert-les  of  hand  cimlinuiil  halfway  alnna  the  deeply  groovecl  tingefv,  which 
shut  tight,  their  acute  tipt>  overlai>ping.     I>ark  color  of  thumb  in  male  conTinuo<l  a  little  wav  liack  ou 

Legs  finely  granulate,  sjiaringly  hairy,  margin  spinulou.-'. 

Diutemnoiif. — ^Mnle,  length  4.7,  width  C  mm. 

One  spetimen  only,  a  malt-,  wa*  taken  in  the  vicinity  of  Modu  JIanu.  'Si  to  1,11  fiithoin^.  nlution 
41M(CaLSo.  LWIH).' 

This  Bpeciei>,  although  not  a  tyjiical  (lil-r-floi-ii'  by  reawii  of  the  sharp  lingers,  nevertheless  has 
mnch  in  common  with  C  a'ouftaiiuuni  Alcock,  which  is  more  deeply  areolaleil  and  not  80  sharply 
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The  orbitn-antennal  antavarien  in  the  ppti'ieH  aicigiM^  to  ttaiBiKniia.  In  V.  meUtnochrna \.  Milne- 
Edwanle,  th<'  upper  ami  lower  angles  nf  the  orbit  are  ujiiinixiinatc,  the  intervening  space  being  evenly 
filled  by  the  prolongation  of  the  antenual  joint;  at  the  Minte  time  the  Hagellam  is  distinctly  esclnded 
from  the  orbit.  In  ('.  pUumiimiU*  (White]  tin.'  upiteraml  iuwer  angles  of  the  orbit  ore  a  little  farther 
apart,  and  the  baKal  antennal  joint  extends  its  outer  angle  into  the  hiatus,  but  witboat  flllinti  it  or 
reaching  the  summit  of  the  lou-er  orbital  tooth,  or  ex  (.'hiding  the  llagelhiin.  Inourspeciee  theaj 
is  muL'h  as  in  C  inlvnmoide»,  hut  thr  orbital  angles  are  farther  apart. 


FilodiuB  flavua  Kathbun. 


Garapai^ 


'«  RathlHin,  lYo.'.  V. 


:.  Mw 


XVI.  mta,  239. 


With  theasjH'cI  of  a  I'-lamnn'.  A  I'litinK  of  lung  yellow  bairn  doi'S  not  hide  the  areolation  of  tlie 
rampace,  which  is  i-vident  to  tlu'  miktil  eye.  Kegioriii  well  marked.  Proti^aiitrii:  IoIjcm  partially  sub- 
divided by  a  short  longitudinal  fiirniw.    Orbital  groove  distinct.     IM  pejiarate,  aim  IL  (verv  small),  '2t,, 

'ih,  41.,  51,,  and  61.;  a  groove  between 
2H  an  1  'IK  Regions  sparinglv  dotted 
mtl  rr^giilar  n  ugh  granules  inter 
cpacef  nmot  th 

Frot  to-orbitulm  Iththree-fourtha 
front  thrt-e<ighths  of  vti  Ith  of  cat«- 
)>a-e  hrontal  I  ben  f  mi  Idle  pair 
r  un  leil  granulated  separated  bv  a 
Mil  all  U  hI  ai>ed  n  edian  sinus  outer 
I  Ih-h  1 1  inlh  triangular  lient  down 
ml  sp|iarHte<l  fnm  the  t  lunt  ina<.r 
uugit  f  r1  it  1  \  H  rectangular  notch 
an  1  a  gr  io\(  Margin  of  or)  it  graiiii 
lated  tno  V  notches  abo\e  a  deep 
open  ittemal  tiwure 

File  a  ter>-liiteral  epine^  includ 
mg  the  orl  ital  nl  ich  is  the  smallest 
eaih  has  ne  r  more  accessory  spines 
or  spmnlts,  tlio*.  U(3'ompan>ing  the 
third  and  fourth  opines  nmy  be  ulmoflt 
as  long  as  the  primarieH.  I'arnllel  to  the  maniin  'i*  a  rt>iv  of  three  t^liarp  t'onioal  tubercles,  opposite 
each  of  the  last  three  marKinal  i-iiini-s. 

Postero-lateral  uiarginf  converging  hi  that  if  proloiigiil  ihey  nnuld  meet  ut  slightly  more  than  a 
right  angle. 

Lower  surface  of  carajmiT  i^niiiiiliiled  iiiid  liuiry.  Itawil  anteuiiiil  joint  broadly  touching  the  lobe 
(if  front;  outer  angle  niixleralely  proluti).'ed  and  reai-liiiik!  cud  of  inner  orbital  angle;  next  joint  stand- 
ing in  orbital  liiatUM. 

Chelipodfl  in  male  very  uneitiuil,  in  fi'iiiale  r-linhlly  so.  SjiincH  on  up]>er  lioriicr  of  arm  (three  to 
five),  outer  wirfuce  of  wrist  |lwo  at  inner  anglcl,  on  np(HT  outer  mirfciiv  of  [oilni  hi  rone  (where  they 
are  more  cimical ),  anil  l>ai>al  half  of  duetylnii:  gruimles  on  furfaccs  and  cither  inurgiiii>  of  arm  and  on 
middle  outer  surface  of  )Hihii.  one  mw  I'oritiiiueil  on  thumli.  InferiM'xIernal  surface  of  ]>alMi  in  larger 
chela  nf  male  smooth  and  nukinl:  in  smiiUcr  cliela  of  male  and  lioth  I'hel^e  of  female  the  spines  and 
hairs  cover  the  whole  outer  face  of  palm.  Finf-ers  irapitu;,  with  spiH'ii  lips,  prehensile  teeth  large  and 
irregular.  ('Jilor  line  of  iuiiex  slaiitinj;  ohliijncly  ilownwani  ai-ross  the  )>alin  i-qually  in  iKith  sexes; 
tips  of  lingerH  while. 

\a'^  fpiuous;  tann'^t  s]>ines  on  the  np[ier  margin  of  larjKil  and  propodal  joints,  and  of  the  meral 
joint  of  the  last  jBiir.  am)  aluoat  the  distal  end  of  (he  merus  of  the  other  pairs, 
f  W'"'. — t  Irunge  yi'Uow. 

/)o».'i,w.»;..^-Ma!c,  slalion  4I4K,  Iciiflh  .>;.S,  width  1;;.S,  front o-orhital  width  9.4  mm.;  female, 
station  4102,  length  6.6,  width  Vi,  front o-oil.ilal  «idlli  11.5  mm. 
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DittrihtUian. — Kaiwi  Channel,  14  fathoms,  station  :I469  (type  locality);  vicinity  of  Laysan  Island, 
20  to  :30  fathom«i,  Htatiou  3a>i;  French  Frigate  .ShoaL  14^  to  17  j  fathoms,  Htation^  3968,  3970;  vicinity 
of  Mo(lu  Manu,  20  to  160  fathoms,  station?  4147.  414s,  4150,  415H,  415H,  4162. 

I  l)elieve  this  ppei^iep  is  distin^iiiihed  from  I*.  jni?,esct'Ui»  Dana,  <le  Man,^  by  the  rougher  carapace, 
broailer  front,  absence  of  lai^  spines  or  teeth  from  the  fore  margin  of  arm  (one  granule  only  near  the 
proximal  end  is  en1aiig:e<l). 

Menippe  convexa  Rath  bun. 

(PI.  XI,  tig.  4.) 

Menippe  conn xa  Kathbun,  Proc.  V.  S.  Nat.  Mus.,  XVI,  1S93,  239. 

Carajjace  very  <-onvex  in  l»oth  directions,  smooth,  punrtate.  Anterior  end  of  mesoeastric  region 
indicateil;  epigastric  h»l»es  t.*levate«l. 

Fnmt  a  little  more  than  one-fourth  width  of  t-arapace;  lol)es  very  oblique,  meilian  sinus  V-shapeii; 
outer  angle  a  tulx^n-uliform  lube,  separate<l  by  a  groove  from  the  up|»er  margin  of  orbit. 

Antero-lateral  lx»nler  bluntly  rimmed:  i>f  the  four  lol)es  the  first  twi^  are  very  obtusely  angled, 
the  last  two  suhacutely  so,  all  near  their  anterior  margin:  the  first  is  lialf  as  long  as  the  second,  second 
an«l  thml  suljec|ual:  frr>m  the  fourth  a  ridge  runs  inwanl  on  the  I'araiiace. 

Che1ipe«is  in  female  maasive,  ver>'  unetpial;  arm  and  wrist  almost  .smooth,  coarsely  punctate:  on 
the  hand  there  is  a  fiattene<l  granulation  visible  to  the  nakeil  eye.  Inner  angle  of  wrist  tuberculifonn. 
A  large  XifoX\\  near  liase  of  ]x>11ex  of  larger  chela. 

Dimeimotis. — Female,  length  to  the  tips  f»f  frontal  lolx^  15.5,  width  21,  width  of  front  5.8  mm. 

Known  only  from  the  ty]>e  sfiecimen,  a  female  taken  at  Honolulu,  collector  unknown;  specimen 
in  bad  state  of  preservation. 

Pseudoziua  caystrua  (Adams  and  White). 

Pfmdozinf  rai/ftru*  Alcock,  Jour.  Asiat.  Soc.  Bengal,  LXVII,  1898,  181. 
Hawaiian  Islands,  A.  Garrett,  in  Museum  of  Comparative  Zix^logy. 

Pseudoziua  inomatiis  Dana. 

(Vl  XI,  fig.  1.) 

Ffteadoziu*  inomatu*  Dana,  Cnist.  U.  S.  Kxpl.  Kxped.,  I,  234,  1852:  pi.  xiii,  figs.  7a-7c,  1855. 

Kailua,  Hawaiian  Xshuidtfy  A.  Garrett,  in  Museum  of  Comparative  Zoology. 
Hawaiian  Islands  (I>ind). 

In  the  male  the  index  finger  is  only  twice  as  long  as  its  breadth  at  base. 
Length  13.5,  width  23.9,  width  of  front,  exclusive  of  orbital  angles,  5.3  mm. 

Pseudozius  triun^uiculatus  Borradaile. 

p9eudozUi»  triunguirnhtm*  B«»rra<laile,  Fauna  and  Geogr.  Maldive  &  Laccadive  Arch.,  I,  242,  text 
fig.  44,  1902. 

South  coast  of  Molokai,  8  fathoms,  station  38:^4,  one  oviizerous  female  lacking  the  larger  cheliped. 
Length  3.8,  width  5.2  nun. 

Platyozius  Isevis  Borradaile. 

(PI.  XI.  fitf.  7.) 

P»eudoziu9  ( Phtyoziuj*)  hrnji  Ijorrailaile.  Fauna  A  Geogr.  MaMive  &  La<"cadive  Arch..  I,  243,  text 
fig.  45.  1902. 

Auau  Cliannel,  2S  t«i  43  fathoms,  station  :^*^76:  Penguin  Bank,  28  t«»  14  fathoms,  station  40^^: 
northeast  ccwst  of  Hawaii,  50  U*  n:i  fathoms,  stations  4055  and  406:3:  vicinity  of  Mo<Ju  Manu,  27  to  31 
fathoms,  station  4171. 

Several  s|»ecimens  are  lan.'er  than  the  tyi>i»,  th*'  lanrest,  a  female,  inea.<uring  10.4  by  13.2  mm. 
The  f  roil  to-orbital  regi^m  is  dt-fiuitely  depre*st*<l  l»elow  the  jHistirontal  surfuiv.     Fn.mt  with  a  ri»lge 
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above,  beliiiiii,  anil  iMmllel  Hi  the  niarftin.    Thp  {M>aterior  of  the  lateral  twlh  is  more  dentiform  than 
in  the  yumiB-     Tli*  anteriiir  border  iif  the  uierue  of  tht  maxillipede  Ih  not  notched,  as  in  typical 

J^udinii'i. 

OKina  hawaiianaia  Kathbun. 

Ozlui  haii-aiimm  Bathbim,  Piw.  V.  S.  Sat.  Mub..  XXVI,  1902,  77. 
Ililo,  Hawaii.  H.  W.  IlenHhuw. 

Ijydiai'aimulipaa(Milne  Kdwanlii). 
Oziag  (Eunippfllia)  aimulipm  MvM-k.  Jour,  Auiat.  Six'.  Ik'n)»l,  LX  VII,  1888,  188,  andaynonymy. 
Oahti,  II.  Matin,  1864,  in  Muimuiii  nf  C-omiianitivt'  Zoo1ok>'- 

Pilumnua  vsapertilio  (Kubtiduf). 
l^himntu  ivpfrtilh  .AU-ock,  Jour.  .V^iut.  Soi-.  lleiiinil.  I.XVll,  IH118,  192. 
Oabti,  II.  Mann,  1804,  In  Miixeiiiti  of  Compamiive  Z<H<l<>gy. 

Pilumnua  alcocki  Itorrailaite. 

PiVumnujr  alcocM  Borradaile,  Fauna  &  (niigr,  Malilive  &  Ijtccadive  Arch.,  I,  248,  text  fig.  48, 
1902. 

Penguin  Bank,  2»  to  U  faltiomK,  station  40:14;  vicinity  of  Moilu  Manu,  S.1  to  71  fatbome,  atation 
4149. 

Avrording  to  a  note  by  the  t-olletlor,  tlie  color  if  red;  in  tin-  ali-oholic spetimena  the  baira  are  red. 
The  fringe  of  louft  hair  acroi»  Ihe  front  and  the  eye  i>e>lunc'les  is  a  most  conBiiicuoiia  feature. 

Filiuiuiua  QUttingi,  sp.  iiov. 

(PI.  XI.  lia.  8.) 
Caropaoe  BubcircuUr,  four-Gfths  a.-<  lont;  an  wiilc.     Haini  for  the  most  part  short,  not  duignisinK  the 

areolutiim,  Kef^ona,  as  well  an 
three  i>ii)>(liviHiotifl  ot  gastric  re- 
gion, pJHinly  marked.  Surface 
tthiiust  Hinootb. 

front  i-ut  by  a  meilian  V  into 
two  ahallow  mibmedian  lobea  un- 
armed; outer  lubes  not  well  se[ia- 
■d  from  the  amall  inner  angle 
of  tilt'  orbit.  Three  cuts  in  orbit 
!^  ulmilow:  margin  iinanned.  except 
liir  Hhort  spinule  at  outer  angle. 

A  iitt-ri  I-  lateral  al.wut  t  wo-th  i  rda 
an  lonK  as  [>o:dtero-lateral  margin, 
cut  into  three  teeth  each  tipped 
with  a  for  wan  I -projecting  spine. 
Postero-lati'nil  niargius  I'onverK- 
ingatanangleofahout.'VidegTeea. 
Ita-<u1  jiijul  of  antenna  not  quite 
reaching  the  front;  a  dei'p  notch  l)etw<.i'u  Ihia  joint  and  acute  inner  angle  of  orliit.  I-ower  surface  of 
caraiiace  |iartly  granular. 

Clielijieile  vit>-  uiuiiual  in  l)oth  sexes.  Arm  wilh  sublenuinal  timlhalKive;  wrist  sparingly  granu- 
late, sharply  augleil  inwartily;  hand  stiMit,  covenii  wilh  ui'utc  iiriinule.-.  diminishing  inferiorly, 
arranged  mostly  in  rows;  hairs  aliseiil  from  lower  distal  [H>rlion  of  larger  pidm.  (iranules  on  basal 
third  of  dai-t.vlna;  lingers  crossing  when  Hoh.-.1;  pn-hensile  tivth  larger  in  pulle.t  llian  in  daetyliie. 

aliiitia  (llsltl.  Ssliint.  Tlikm'icli,-,  ji.  In.  ISW.  w:is  sutotiuiu-.!  (oi  Ka't-im  U.!  llaun.  1*W,  prcoceiipled,  and  taken 
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Le^  nnanneil,  thinly  clotheii  with  Inn^  and  sliort  hsiiv. 

Kmeanoiu^—Feiuale  typt^,  length  5.5,  wlcllh  7  iiiiu. ;  male,  .■'lotion  384H.  length  4.5.  width  6  mm. 

IMttrihalioH.—tkiyith  <i>ast  of  Molukai  U\tLtui.  -^  to  7:i  fathoms;  slalion^  :iM7,  ^tHK;  Pen^in  Bank, 
27  to  29  fathoms,  ntstiuo  VKi'J;  vJL'inity  of  MixJu  .Manu,  24  tD  lt<0  fathoms,  slatiun^  4150,  41t>0  (type 
locality),  4Ui3.     Cat.  No.  of  type,  211551. 

This  spe^^ii*  ii'  (listinguiahed  hy  its  narrow  form,  an<l  relative  Itttk  of  armature,  the  four  antero- 
lateral spines  l>eitig  the  only  sharji  projections. 

Name<)  for  Prof.  C.  C.  Nutting,  who  accom])anie*l  the  AHmtruv  to  Ihi^  ilawaiiau  Islands  in  19t>2. 

Pilumnus  acutifrons,  sp.  nov. 

Carapace  narrow,  sevon-siiled,  smooth,  slightly  areo1ato<l,  convei,  willi  srattereil  tnflsof  hair. 

Frontal  lulie*  iletiexed.  iiiar;;in  very  oltiii[iir,  Miblnuicale,  tinely  (n^inilale.  jvirar.iltii  liy  a  larite  V, 
inner  ati|cles  sharp,  outer  angles  illnk'tined  and  seiiarated  by  a  shallow  furrow  hut  no  n<ili-h  from  the 
inconspicuous  orhital  angle. 

Upper  orhital  notches  slight,  a 
spine  at  outvr  an>!le;  two  spines  on 
lower  margin  liesides  the  one  at  the  tip 
of  the  triangular  inner  IoIn^. 

Antero-lateral  margin  with  three 
spincii,  two  of  which  are  largiT  ttian 
the  one  at  the  orbit  anil  have  broad 
bases  and  long  slender  tips,  the  last 
small  and  bifid  at  tip. 

Cbelii>ede  very  unequal  in  male, 
apinonei  spines  on  upper  margin  of 
arm  very  irregular,  the  larger  and 
more  distal  spines  compound;  lower 
margins  anil  upper  distal  end  of  outer 
surface  spinuloiis;  wrist  armed  with 
about  fourteen  large  cuned  sjiinee,  of 
which  the  one  at  the  inner  angle  is  ll; 
longer.  The  large  hand  is  heavy  an 
spinous  only  on  the  upper  ami  pnixi- 

dmI  portion  of  (tie  outer  face,  remainder  smooth,  spines  in  rows  and  diminishing  from  above  down- 
wanl;  small  hand  spinous  on  the  whole  outer  face.  Fingers  stout,  grooved  in  small  chela,  almcot 
nnooth  in  Isr^  one,  ilactyle  spinulous  proximally,  fingers  when  closed  leaving  only  a  very  narrow  slit 
at  boae. 

Legs  slender,  armed  above  with  long,  rather  distant  spines,  and  below  with  spinulee.  Chelipeds 
and  Ik^  sparingly  clothed  with  long  hair. 

;)immin'<nu.— Male  tyjie.  length  ;{,  width  3.8  mm. 

Tftrt  f'-vrWjf.— French  Frigate  Sli<«l.  17  to  I7j  fathoms,  station  3970;  1  oiale  (Cat.  No.  29543). 

This  species  has  some  resemlilantv  to  /'.  tiihiteinin  de  ^lan  in  the  oblique  lobes  of  the  front  an<l  the 
scattered  tufta  of  fiair,  but  in  our  species  the  IoIm-s  are  luiire  oblique,  the  orbits  and  chelipeds  are  more 
RIHnoiH,  the  chetie  of  different  shape. 


Fig,  Xt—Pilitmnut  aevtijmnt.  tv 


a.  Dons  I  view. 


FUui 


B  andersoni  dc  Man. 


POumma andertoni  de  Man,  Jour,  l.inn.  S<h-.  London,   Zo<jl..  XXII,  lft87,  58,   pi.   m,  figs.  5.  6. 

Alcock,  Jour.  Asiat.  Soc.  Ik-niial,  LXVII,  1K98.  194.     Borradaite.  Fauna  A  Cieogr.  Maldive  & 

Latvadive  Arch.,  I,  245,  I9ir_'. 

Vicinity  of  Lxysan,  10  to  Ifl  fathoms,  station  :!!tt!0,  2  feniales.  much  smaller  than  the  types,  the 

larger  measuring  only  6.2  mm.  in  width.     They  agree  very  well  with  de  Man's  description,  exi-ept 

that  the  outer  orbital  angle  is  sharper,  in  fai't  a  xpine,  smaller,  however,  than  the  other  autero-latoral 

F,CB.I900.PI.3— T 
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XI,  fig.  ;^ 

Ckrapace  very  wide,  ahoiit  five-seventhB  as  long  m  wWe;  slightly  convei  tnmsveraely,  more  con- 
vex in  the  opiiwite  direction,  the  aiit^rinr  half  being  utrongly  declivoue;  in  shajie  oval-oblong,  the 
poetero-lateral  niargjni'  being  not  far  from  parallel;  regions  Bcar\«ly  indicated;  enriace  Bmooth,  punc- 
tate, pubeei'ent  and  thinly  clothed  with  Ionic  line  hair. 

Fronto-orbital  widlh  four-fitthi  width  of  carapao?.  Margin  of  front  not  visible  in  dorml  view; 
lobea  convex,  most  produce<l  in  their  inner  half;  oulet  angle  email  and  inconHpicuoUH,  ai^  is  also  the 
inner  angle  of  the  orbiL  Orbit  very  obliiiue,  margin  granulate,  without  liaeures,  a  slen<ler  sharp  i<[>ine 
at  outer  angle;  inner  lower  angle  very  obtuse,  not  uearly  80  advanced  an  the  up|>er  angle. 

Antero-lateral  margin  convei,  only 
hal  f  as  long  as  postero-lateral  and  aruied 
with  two  very  small  slender  spinet)  ad- 
ditional and  similar  to  the  orbital  and 
quite  inde[>endent  of  the  general  outline 
of  tlie  carapace. 

A II  ten  mi  lee  stout,  transvetBely 
folded,  basal  joint  inflated. 

Antenna'  with  tiasal  joint  Hlender, 
not  (juiu-  reAi'hiiig  eml  of  lower  angle  of 
orbil;  8e(i>nd  joint  looee  in  orbital  hia- 
tus; Hagelhirn  long,  reai;hing  farther 
bai'k  than  {xisterior  lateral  spine. 

KuducitoniLd  ridges  well  de&ued, 
reaching  the  anterior  boun<lary  of  the 
buci'al  cavern.  Outer  inaxillipeds  small, 
not  tilling  tlie  buccal  i-avity. 

C'helipe<ls  equal  in  the  female  (the 
male  lacks  a  right  cheliped),eliort;  arm 
granulate  outside,  a  Hliarp-pointed  tooth 
above  near  distal  end,  l>eli)nd  it  the 
margin  ehghtl)  roughened  wrist  groniilatt  a  long  epin<.  at  inner  angle,  with  a  shorter  one  below  it; 
palm  higher  than  its  superior  length  upper  margin  \ert  lonvex,  outer  surfact;  granulate.  Chelipteda 
and  It^  <  lothed  with  long  haira  whiih  onU  partmll\  iihei  ure  the  surface.  Hairs  and  granules  con- 
tinued jtarl  waj  on  the  fingi  re  I  rebensile  teeth  of  polk  x  larger  than  those  of  dactylus.  When  the 
fingers  are  dosf^l  the  tips  crocs  and  there  is  a  very  i^light  hialiif  «I  bar^e. 

iA-g»  long  and  slender;  a  slender  spine  at  distal  end  of  itp|)er  niai^rin  of  meral  and  carpal  joints;  a 
longer  spine  at  distal  thini  of  the  same  margin  of  the  meniK  of  each  )iair  except  the  last. 
Alxlomen  of  male  with  seven  separate  segments. 

/Aifirnd'Hin.— Female  ty[ie,  length  5.8,  width  7. T,  fronto-orbital  width  6.4  mm.;  male,  station  3876, 
lemcth  fi.fi,  width  7.1,  fmnto^rbiui  width  6  mm. 

JKntribuliwi. — Auau  channel,  28  to 4-)  fathoms,  station  38T(i:  I'enguin  lianli,  28  to  14  fathoms,  station 
4034  (tyiK-  locality).     Cat.  So.  of  type,  ai.T.=>4. 

In  reganl  to  the  anlciinic  and  umxilEifMHis  this  si>ecies  approaches  I'lnli/iiitiiinmiii.  bnt  the  endoeto- 
mial  ridge  clearly  rcacbi's  tlie  antcri<ir  niargin  of  the  buci-al  mvem.  The  lyjie  spc<:ies  of  that  genus, 
/'.  ffrai'lliin"*  AI(HK-k,  also  differs  notably  in  its  Hal  caraiiai'c.  Our  siiecies  in  its  shape  approaches  P. 
Tolumiinui'  Borrailaile,  which  |«]twsses  largi-r  an tcro- lateral  spinei*  and  more  elongate  chelie. 

The  two  f|M!ci [liens  agn*  in  chHractcrislic'  cohir  pattern,  U'iiig  ornuiiienti.il  in  the  anterior  half, 
lioth  aljove  and  below,  by  light  bamls  bordcriil  on  each  side  with  a  iiarn)W  striiH-  of  dark  brown. 


PiluninuB  ovalis  \.  Milne  tJIwarils, 
A.  Milne  K:<lwur.is.  .\nn,  Soc.  Knl.nn.  Kninc'e,  (41,  VII, 


Hawaiian  Islands  (.\.  Milne  h'Av-. 
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Actumnus  obesus  Dana. 

(PI.  XI,  fig.  2.) 

Actumnus  obrtnui  Dana,  CruRt.  U.  S.  Kxpl.  Expe<l..  I,  244,  1852;  pi.  xiv,  fig.  3,  1855. 

In  moet  respectR  our  spetimens  agree  with  Dana'n  description  and  figures.  Dana  says,  '* Antero- 
lateral margin  arcuate,  almost  entire,  very  faintly  four-lol)ed,  lolies  minutely  denticulate.''  In  his 
figure  3a  no  lobes  are  indic«te<l.  His  type  was  considerably  larger  than  the  specimens  in  hand, 
which  show  plainly  the  3  marginal  lobes  separates!  by  narrow  incisions.  The  point  of  eai*h  lobe  or 
tooth  is  at  its  anterior  eml,  and  is  marke<l  by  a  little  longer  granule  or  spinule;  the  teeth  project 
beyonil  the  general  marginal  line  only  l>y  the  length  of  this  spinule.  The  areolations  are  a  little  more 
plainly  marke<i  than  in  Dana's  figure. 

I^ength  of  male,  station  3^9,  9.6,  width  12.8  mm. 

S<»uth  coast  of  Molokai,  43  to  73  fathoms,  stations  :)849  and  3850. 

Lahaina,  Maui,  dredged  (Dana). 

Eriphia  sebana  (Shaw). 

Oitirer  Behnnus  SYiSLWy  in  Shaw  &  Nodder,  Nat.  Misc.,  XV,  1803,  pi.  591. 

Eriphia  Uerimana  Alcock,  Jour.  Asiat.  Soc.  Bengal,  LXVII,  1898,  214,  and  synonymy. 

Chihu,  H.  Mann,  1864,  in  Museum  of  Comparative  Zoology. 

GkrapailluB  cymodoce  (Herbst). 

(PI.  XI,  fig.  6.) 

Drapfsia  cymodoce  Alcock,  Jour.  Asiat.  Soc.  Bengal,  LXVII,  1898,  219. 
Hawaiian  Islands,  A.  Garrett,  in  Museum  of  Comparative  Zoology. 

Orapsillus  femigineus  (Latreille). 

Trapezia  cymodoce  f  Faxon,  Mem.  Mus.  Com  p.  Zool.,  XVIII,  1895,  22. 
Trapezia /cmtginea  .-McfH^k,  Jour.  Asiat.  Soi*.  I^ngal,  LXVII,  1898,  220. 

Hawaiian  Islands,  H.  Mann  and  A.  Garrett,  in  Museum  ol  Comparative  Z<.>ology;  U.  8.  Exploring 
Expedition,  in  Museum  of  Comparative  Zoology. 

Hawaiian  Islands  (  Dana,  as  T.  cymod**re;  Kan<iall,  as  71  njmtHhH'ew  2  males,  3  females,  J.  K.  Town- 
send,  collector,  in  Philadelphia  Acarlemy  of  Natural  Sciences.     Honolulu  (Cano,  as  T.  cymodoce"). 

Ghrapsillua  ferrugineus  intermediuB  (Miers). 

Trapezia  maculata  Streets,  Bull.  U.  S.  Nat.  Mus.,  No.  7,  1877,  106  (not  synonymy). 
Troftezia  ferrufpnea  var.  intermedia  Alcf>ck,  Jour.  .Vsiat.  Soc.  Bengal,  LXVII,  1898,  220. 

Hilo,  H.  \V.  Henshaw;  <)ahu.  Dr.  T.  H.  Strei^ts;  Honolulu;  Honolulu  Reef;  Waikiki  Beach; 
Laysan;  south  coast  of  Molokai,  8  to  24  fathoms,  stations  38:^  and  ^{847;  vicinity  of  Laysan,  10  to  30 
fathoms,  stations  :i955,  3959.  and  .'{962:  French  Frigate  Shoal,  14i  to  161  fathoms,  station  3968;  Pen- 
guin Bank,  27  to  29  fathoms,  stations  MKil  and  40.32;  vicinity  of  M(k1u  Manu,  26  fathoms,  station  4147. 

Honolulu  reefs  (Mien*,  AlcrK'k). 

This  suhspef'ies  or  variety,  as  alw>  nrnAntus  ( note<l  by  Al<*ock  ),  has  a  very  fine  s<.'urf-like  pubescence 
on  the  upper  surface  of  the  chel!i»etlH.  This  must  U»  borne  in  mind  in  using  Alcoi^k's  key  to  the  Imiian 
species  of  Trtipezia. 

Grapsillus  maculatus  Mac'IiCay. 

Trapezia  mactdata  Alcot^k.  Jour.  .\>iat.  So<*.  Bengal,  LXVII.  ls9S.  221.     Not  T.  mandata  Streets. 

Kaiwi  Channel,  14  fathoms,  station  3469;  south  coast  of  Molokai.  23  to  24  fathouiii,  station  3847; 
vicinity  of  Ijiysan,  10  to  19  fathoms,  stations  :^».^9  and  .3960:  French  Frigate  Shoal,  14A  to  17  fathoms, 
stations  'i968  an<l  .'1971:  vicinity  <»f  Kauai,  IS  to  41  fathoms,  station  4023:  Penguin  Bank,  14  to  29 
fathoms,  stations  4a31,  4032,  anil  4():i4. 

Hawaiian  Islands  (Dana,  ?A'doux  and  Sduleyet,  as  T.  titjrinn).  Hawaii  (Stimi»sr»n).  laysan.  on 
coral  stalk  (Lenz). 


T.fem^fifinea  mentioned  by  Cano  on  i)affi*s  W)  and  102,  U  not  noticfd  in  hu  annotatt^l  li>t  on  po^e  211. 
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GrapsilluB  nifopunctatus  (Herl)Ht). 

(PI.  XI,  %.  5.) 

Trapezia  ru/opuuctata  AU*ock,  Jour.  Aniat.  Soc.  lienjjal,  LXVII,  1898,  222. 

Hawaiian  IslaixlH,  19()1;  Oahu,  Dr.  T.  II.  Strt^etn;  Oahu,  II.  Mann,  18<>4,  in  Maseum  of  Compara- 
tive Zoology. 

Honolulu  reefp,  18  fathouifl  (Miers,  as  T.  nifopnnctata  var.  gtUiata,  j).  xxxi,  and  T.  m/opunctata 
var.,  p.  168).     Honolulu  (Cano).     Hawaiian  Islands  (A.  Milne  Edwardn,  sm  T,  acutifrons). 

Grapsillus  rufopunctatus  flavopunctatus  (Eydoux  &  Souleyet).  * 

Traitezia  Jiavo' punctata  pA'doux  &  Souleyet,  Voyage  Bonite,  Zool.,  I,  pt.  2,  p.  280,  pi.  ii,  fig.  3,  1842. 

Hawaiian  LslandH  (pA'doux  and  Souleyet;  A.  Milne  PMwanls,  as  71  latifmns).  Laysan  (Lenz,  h» 
T.  Uitifrom). 

Grapsillus  digitalis  (I^treille). 

Trapfzia  digitalis  Aleo<'k,  Jour.  Aniat.  S(k'.  liengal,  LXVII,  1898,  222. 
Waikiki  Beaeh;  Honolulu;  Honolulu  rt»ef. 

Doxnecia  hiapida  Eydoux  and  Souleyet. 

Doirwria  hi^pida  Aloock,  Jour.  Aniat.  S<h'.  Ik'ngal,  LXVII,  1897,  2iiO. 

Honolulu;  vicinity  of  Laysan,  10  to  19  fathoms,  stations  IV.HiO  and  3962;  vicinity  of  Katiai,  18  to  41 
fathoms,  station  4023;  Penguin  Bank,  27  to  29  fathoms,  station  4032. 
Hawaiian  Islands  (Eydoux  and  Souleyet).     Laysan  (Lenz). 

Lybia  tesselata  ( l^treille). 

yfelia  tCMellata  Richters,  Beitr.  Mei»resf.  Mauritius  u.  d.  Seychellen,  p.  150,  pi.  xvi,  figs.  19-22, 1880. 

Borradaile,  Fauna  and  (uH)gr.  Mahlive  and  I^cradive  Arch.,  I,  250,  text  fig.  49,  1902. 
Lybia  temlata  Rathbun,  I*n>c.  Bi(>l.  Soc.  Wash.,  XVII,  HH^,  102. 

Vicinity  of  I^ysan,  20  to  30  fathoms,  station  3955,  1  female;  vicinity  of  Mo<lu  Mann,  20  to  30 
fathoms,  station  4158,  1  female. 

Note  bv  the  collector  of  female,  station  4158:  "This  cnd>  held  the  little  sea  anemones  one  in  eaeli 
claw  and  presenteil  them  in  a  t>oxing  attitude  whenever  teasinl  or  approaclunl  by  another  crab.*'  The 
anemone  is  a  species  of  HnmnhopxiH^  according  to  Dr.  J.  E.  Duerden. 

The  color  markings  (m  the  carapaces  of  thes<*  sj>ei'imens  (preserved  in  formalin)  are  not  in  the 
form  of  polygons,  but  except  for  6  irn*gular  white  patches  (2  anterior  an<l  4  |>osterior)  the  8urfact» 
is  covere<l  with  a  labyrinth  of  line  lines  inclosing  finer  and  more  ])roken  lines. 

Lybia  cadstifera  ( AlciM'k ). 

}ff'iia  arstifer  .\lcock.  Jour.  Asiat.  Soc.  Bengal,  LXVII,  1S98,  231;  Illus.  Z<m)1.  Investigator,  Crust., 
l)t.  vil,  pi.  xxxviii.  tig.  4,  189t). 

South  coast  of  Molokai.  23  to  24  fathoms,  station  3847,  one  female,  3.5  mm.  long  by  4.9  wide.  I 
think  that  this  is  probably  L.  nistlfn'a,  although  the  carapa<-e  is  a  little  witier  than  in  the  type.  There 
are  no  color  lines  visible.     ()therwi'<t»  it  agrtH*s  very  well  with  the  <lescription  and  tigurt*. 

Polydectus"  cupulifer  1 1  vitrei  lie). 

PilumniiK  riiptdifir  I^treille,  Kncyc.  Meth.,  Hist.  Nat..  Kntom.,  X,  lvS25,  124.     lie  de  France. 
Pohfdt rtuK  nijniliftra  yiihw  VAwdnlti,  Hist.  Nat.  Oust.,  11.  146,  1S37. 

/^ilntniiiiH  rufiulifem   Milne  Edwards,   C'uvier's  Uegne   .\nim.,  di.^ciples  e<l.,  atlas,  pi.   xiv,  fig.  4 
( tigure  inaccurate). 


'I  Pohfdrrtnx  RjiliiH*>i|Uo.  .Mialyse  «!*•  la  Nalun-,  p.  112.  IMT).  a  ^:^'l^l^  <»f  imilliisks.  iii»ii-il  in  ScuddiT's  "  Nomenclator,"  Is 
a  lUfiiun  mulinn. 
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Polt^erttiJ'  villofii*  Dana,  Cmf*t.  V.  S.  Expl.  Expt^l.,  I,  227,  1S52:  \A.  xiii,  tigs.  3  n-r,  1855.  Raraka 
I}<laDd,  Paaoiotu  < iroup. 

Polmtertw  nipuUfer  Rk'htere,  Beitr.  Meerfe^f.  Maiiritiuii  u.  «1.  Seychellen.  p.  14«,  pi.  xv,  tip*.  17-2l\ 
pi.  XVI,  figs.  1-8.  1880.     Fouiiueti?.  Mauritius. 

Rftrtrd  uf  ppenmrn*, — Hilo,  Hawaii,  H.  W.  Ht*iishaw,  2  inale:>,  3  females.  "They«>crur  under 
stoneji  in  2  or  3  feet  of  water  in  a  little  inlet  where  the  ti<ie  I'ontinuallv  rtt>ws  and  ebVie!.  Thev  are  hv 
no  nieans  rare  there,  though  one  ha.«  to  turn  over  a  nunilter  of  big  stone:^  or  coral  bloi-ks  to  find  one 
rrab."     Vicinity  of  Laysan,  10  fathoms,  station  3959,  1  male. 

Three  of  the  sfiecimens  hold  an  actinian  in  each  hand:  two  si)ecimc'ns,  the  smallest  nf  all.  have 
an  actinian  in  one  hand,  not  in  the  other;  the  sixth  specimen  lacks  the  riirht  i'heli(»i'd  altogether,  but 
the  left  gras]is  an  actinian.  These  anemones  are  variable  in  size.  A  <*nib  nf  giKni  size.  aUait  15  nmi. 
in  width  (devoid  of  hair-  basin  one  band  an  anemone  alx>ut  10  mm.  in  diameter,  in  the  other  one 
not  more  than  6  mm.  in  diameter.  The  anemones  are  firudy  gra.»ipe<l  by  the  chebe.  the  sharp  pre- 
hensile spines  digging  into  the  flesh:  usually  the  fingers  are  sprea^l  so  as  to  s^ize  opfx:isite  sidt*s  of  the 
anemone,  bnt  in  the  case  of  the  large  one  above  mentioned  1  the  fintrerp  of  the  crab  are  flexed  and  nip 
into  a  small  bit  of  the  anemone.     Compare  Rich  term's  descri(»tion  and  figures. 

Family  PORTL'MD.*. 

Carcinides  maenaa  (Linmensi. 

Hawaiian  Islands,  1  male,  in  I'.  S.  National  Mu^eum,  reconlwl  by  Streets.  (See  Streets,  Boll, 
r.  S.  Nat.  Mus.,  No.  7,  1877.  109:  and  Alc«Hk.  Jour.  A.siat.  Six*,  l^ngal,  LXVIII,  1899,  14. j 

Parathranites  hezagonum,  sp.  nov. 

(  PI.  XII.  fig.  3. ) 

Carapace  broail-hexagonal. 

length  about  four-fiftlis  of  width  exclusive  of  spines.     Surface  strongly  areolated.  granulated, 
the  granule^:  coarst»r  on  the  elevate*!  jN>rti<iiis:  s«'ven  high  clinical  tuU^n-les,  nne  on  each  prutogastric 
area,  one  p«.isterior  mes^nnu^tric  and  in  same  line  ime  ut  inner  branchial  angle,  two 
canliac  side  by  side.     Of  smaller  tulien'les  there  is  one  |H>sterior  canlia*-  anil  three 
[tosteriMr  branchial,  which  fonn  a  longitudinal  curve  with  the  pr«.»t(»ga.<tric  and 
anterior  branchial  tul)ercles. 

Front  ftmr-toothe*!,  teeth  subtriangtdar,  blunt,  median  pair  a  little  more  a<l- 
vanoed,  mcHlian  sinus  V  form,  lateral  .•iiniui^'S  U  form.  No  tiK^th  at  inner  angle  of 
orbit.     Upper  margin  of  orbit  with  two  opt»n  fissures. 

Antero-lateral  projections,  6;  first  or  orbital  narrow,  blunt,  resembling  those        e. -.-».—  « rn     ra- 
of  tlie  median  frontal  pair,  and  separate*!  by  a  shallow  sinus  fnuii  the  sit-ond,        airfomen  of    type 
which  is  low  and  verj*  blunt.     Next  three  regularly  dentifi»rm,  the  third  sub-        male.  •  2|. 
acutely  pointe<i.  the  fourth  with  acuminate  tip,  fifth  with  even  more  slemler  tip. 
Sixth  projection  a  spine  alMiut  twi<*e  as  long  as  prectniing  t<»«.»th.      Kxtn*mities  «if  jKisterior  mandn 
armed  with  a  Irmg  upcurve<l  spine. 

A  blunt  tot>th  at  l*»wer  inner  angle  of  tirbit,  more  advance*!  than  th»*  front:  outer  sinus  a  large  V. 
Orbit  alM>ut  two-thirds  as  wi<le  as  the  fn»nt.  .\ntenna*  and  maxilliinHls  much  a.-^  in  P.  orinitaH* 
(Miers). 

Chelipe<ls  one  antl  tw<Mhinls  as  lonir  as  (-arapace.  \  snlMlistal  ^pinllU•  on  anterior  Iwrder  t.if 
ischium.  A  strong  spine  at  midflle  of  .-^mie  l>«»nierof  menis  aiul  a  spint»  near  distal  eiul  of  *»uter 
border.  Spine  at  inner  ani;le  **i  wrist  halt  as  lung  as  |ialni:  a  >iiialler  spiin-  at  outer  angle,  and  on 
outer  sarfa<*e  five  or  six  blunt  spinules.  rp|»ersnrfa«-e  of  hand  with  t\v«i>tronirfo,«it;e  an«l  tbr^e  spines, 
of  which  the  inner  distal  is  str«»ng«^t.  distal  spine  t»f  outer  Uinler  siibtermiiial.  Two  iinlistinct  ridires 
along  the  inner  ami  the  outer  surface  of  the  han<l.     Fingers  as  l<mg  as  jiiiliii. 

Of  the  first  three  pairs  of  leu's  oidy  the  last  remain;  they  are  one  and  two-thirds  as  long  as 
carapace.     Natator\'  legs  unanned.  merus  slender. 

Second  and  thirrl  segments  of  abilomen  of  male  strongly  carinate<l:  sixth  much  broa>ler  than  long. 
sidee  eiightly  converging. 
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THaifitsJont. — Malf,  k-ntftli  II. S,  extreme  wiiith  21. S,  wirtili  tu  !««.'  nf  Inltirel  iipinee  16.3,  fronto- 
nrhital  wi<Uh  8.7  i»iii. 

Ts/pe  UHiililii.Stmlh  i-oaxt  ii(  Molokai  iHlanil,  92  tn  212  fatliomH,  Mtatiun  3838;  1  mate,  iinmature 
(Cat.  So.  29674). 

A  youtiK  and  tuuch.inutilate<I  Kpet-imeti  van  taken  at  iitAtion  .^982,  vicinity  of  Kauai  Island.  23:1  to 
40  fathoms,  in  which  the  frontal  teeth  of  the  nieilian  pjiir  are  considerably  more  aiiv»ni'e<!  than  th<;<w 
of  the  lateral  pair  and  are  wparated  from  each  other  by  a  very  narrow  fiiwiire. 

/'.  Iiejrogimiim  I'an  I*  told  »t  iinii-  truin  the  type  N[>wieH,  P.  orierUalu,  by  the  broader,  more  hez- 
a^onal  carapace,  additional  fide  inolh,  and  toni^r  pide  S{>inc 


Farathianites  latibracliium,  up.  i 


In  shape  resembles  /'.  ht.fngoi»ii 
Surface  with  a  mimlier  of  ]>roininent 
Kastric.  two  aide  by  aide  on  potiterinr  i 


I.  I>^nKth  alxiiil  thrco-fimrthp  of  width  ezcloaive  of  spines^ 
luiientlei',  lowfr  than  in  /'.  hrxn-i'iniiin:  of  Iheee  one  ie  proto- 
lexiiKa^lrii',  two  citnliao  hehind  the  prei.'edinK,  and  two  forming 
flJi«Mi(|uelyliinKitudiiial  liueat  innerangleof  hnuicbiA] 
region.  A  fnialler  tiilM-n^le  is  anterior  meno);a8tric,  and 
one  jioHterior  cariliai'.  All  the  i?levate<t  portiona  graan- 
lattHt. 

Front  more  advanc^Hl  than  in  P.  hexagoiatm,  fotir- 
tdollu-d,  niiHliun  {lair  Miint,  trianiciilar, about  aa  wide  as 
mtilian  siuiiH,  more  ailvanccfl  than  lateral  pair,  which 
are  linmd-trianKiilar.  sulnciite,  and  t>et  off  by  a  U-ahaped 


A ntero- lateral  proit-ctioUH  six,  Ihe  first  or  orbital 
bhint,  the  other?  liecotiiiiiK  t^lenderer  and  sharper  ex- 
cept the  last,  which  ix  a  lon^  stout  spine. 

Poplerior  margin  ending  in  a  nhort  upcurved  spine. 

IjoIw  at  lower  inner  angle  of  orbit  not  nearly  80 
advanced  rv  tlic  front;  ouUjr  eniargi nation  of  moderate' 
FlK-  26.— Rimrdrnnilrj  MOirarliiun, .  mnlo  Ij-i*.    a,       si/e,      Hasal  jiiint  of  antenna  with  a  narrow  outer  lobe 

Doimi  vipw,  .  21.   h.  .\i»ii.meii,  -  41,  which  ninn  into  the  orliilal  hiatus. 

First  joint  of  palpui'  of  outer  maxilliped  with  it« 
inner  margin  remarkably  ejcpnnde<i,  forrainn  a  vertical  lamina.  Epistonie  Ijetter  defined  and  more 
deeply  noti'lied  than  in  P.  heragonvm. 

Three  spines  on  inner  l>onler  of  ann,  one  very  amall  at  outt'r  distal  end.  A  long  spine  half  ag 
lon^  as  palm  at  inner  angle  of  wrist  and  a  strr^nt.'  i^pine  hI  oiitiT  unfile.  Three  spines  on  hand,  Ihe 
inner  strong  and  i-iilHiiHtHl,  the  outer  i-nlidistal  small,  the  one  iilmve  th,e  wriiit  curved,  three  additional 
costa:  on  outside  and  two  on  inside  of  hiind. 

Natatory  li'gs  uiiarme<l,  nicrus  vt-ry  liltlc  longer  than  uiile. 

^iind  and  thirtl  fegmenta  of  male  alidoiiien  carinaliil,  sixth  much  louKur  than  wide,  nde« 
converging. 

Dimr.raiiiiit. — Male,  lengtli  fl,  extreme  width  10, H,  widtli  to  lwi<e  i>f  lateral  spines  S.4,  front(M>rbital 
widthBnmi. 

Tijjif  {(HiilU;i.—\"n-m\ty  of  Mo.lu  Mann  or  Hinl  Island,  2(1  lo  :iil  fHthoins,  station  4158;  1  male  (Cat. 
No,  2iM(76), 

By  Ihe  broad  nienis  of  the  last  pair  of  feet  and  Ihe  iobi'  on  the  Uisal  aiitennal  joint,  this  species  is 
most  notably  sei^rated  from  the  oIIiit  Pirnlhnmihv. 

Lissocarcinus  orhicularia  Dana. 

,  Asial.  Soc.   Beiiiiid,  LXVIII,  I8it!>,  20.     Ortmann,  Bronn's 


Thier-Reichs,  V. 
Ilonoliiln  lifi'f,  May 


1-',  lW)-2,  I  male  from  a 
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Tii—ocHTcinns  Usvis  Miera. 

Lijvoctrcinw  Igrns  Micrs,  Challenger  Kept.,  Brachyura,  205,  pi.  xvii,  fig.  3,  1886.     Alcock,  Jour. 
Asiat-  Soc.  Bengal,  LX^^II,  1899,  21. 

Ni>rtbea0t  coast  of  Hawaii  L>land,  77  t^)  75  fathoms,  station  4057,  1  male. 

The  two  trunt-ate  lobe*  f»f  the  front  have  a  ninuB  a  little  ileeper  than  in  Miers's  fijmre,  whi'e  the 
inner  angle  of  the  orbit  is  not  ho  projei*ting,  more  rectangular.     Surfat-e  uuiler  the  lens  finely  granular. 
On  the  branchial  region  one  can  trace  a  transverse  crest  running  to  the  last 
fi'le  tiioth,  which  is  more  slender  than  figured,  while  the  other  teeth  are  more 
tlentiforni. 

Diinevmons. — Male,  length  6,  width  7.8  mm. 

Lupocyclus  quinquedentatus,  sp.  nov. 

(PI.  XII,  fig.  7.) 

Carapace  three-fourths  as  long  as  wide;  hirsute,  except  on  transverse     m     ^     w 
granulated  ridges.    Ridge  iH>nnecting  teeth  of  posterior  pair  intemipteil  either      ^ruTuLtirm^l^i^bdfy 
side  of  gastric  region;  in  front  of  it,  two  gastric  ridges,  the  posterior  con-        men  of  male  x  61. 
tinuous,  the  anterior  widely  interrupted  at  the  middle;  Itehind  it  a  cardiac 

ridge  and  on  each  side  three  short  branchial  ridges,  the  second  one  of  which  is  interrupted  near  its 
inner  end.  A  short  i> »st-cardiac  ridgi*;  als«»  clusters  of  granules  near  the  se4'f)nd,  third,  and  fourth 
antero-lateral  teeth,  and  four  clusters  mnre  or  less  distinct  on  the  frontal  region. 

Fn>nt  advance* I,  six-t<x»theil  im-luding  orbital  angle;  teeth  trian^ilar.  acute,  middle  ]iair  stoutest 
and  most  advance<l  and  .*i<*i)arate<l  liy  the  most  acute  sinus;  suhnieilian  pair  smallest,  may  be  a  little 
more  or  less  a<lvani-e<l  than  the  outer  i>air.     Two  supra-ori)ital  fissures. 

Five  sutejual  antero-lateral  teeth,  shari)-i»ointed,  including  the  orbital, 
whii'h  is  the  stoutest,  while  the  last  is  the  most  spiniform.  .\  rudimentary 
W>th  in  each  of  the  first  three  sinuses.  A  curve<l  line  joins  the  posterior  and 
postero-lateral  margins. 

Outer  suborbital  fissure  V-shapiHl;  inner  angle  spiniform,  much  less  ad- 
vance* I  than  up()er  angle.  Outer  loK*  of  liasal  antennal  joint  narrow,  occupy- 
ing only  half  the  width  of  the  orbital  hiatus. 

Che1ipe<ls  nearly  two  and  one-half  times  as  long  as  carapace  in  male,  two 
and  one-sixth  times  in  female;  merus  very  stout  with  three  (occasionally  four) 
large  spines  on  irmer  margin  and  a  small  one  at  distal  end  of  each  margin. 
Small  spine  at  distal  inner  end  of  ischium.  Wrist  with  an  inner  and  two 
outer  subdistal  spines.  Hand  sulxrylindrical.  with  three  lai^'  spines — i.  e  , 
the  customary  one  near  the  wrist,  and  two  at  the  middle  on  each  side  of  upfier 
surface;  in  a«Mition  there  is  on  the  smaller  <'hela  only  a  small  spine  on  outer  distal  end,  overlapping 
the  dactylus.     Fingers  slender,  longer  than  palm. 

Merus  of  the  natatory  feet  twi^-e  as  long  as  bn>a<i,  arme<l  with  two  spines  on  i>f>sterii»r  Ininler,  one 
larger  sub* listal,  one  smaller  distal.  Greater  |kart  of  posterior  margin  of  ])n)|Hxius  armed  with  small 
stout  denticles.     Midrib  of  dactylus  terminating  in  a  spine. 

Surface  of  chelii»eils  and  lt*gs  traverstil  by  longitudinal  grtM»ves,  intersjiaces  f'lr  the  in<»st  [lart 
crossed  by  transverse  granulated  rug;*'. 

A  Women  of  male  broad  ex«*ept  forterminal  seirment,  the()enult  l^eing  more  than  twitfas  wi<U*as  long. 
Dimenf'um*. — Male,  station  ¥YM,  IfUgtli  to  iiie«}ian  sinus  2t).n.  witith  :>>.2,  tn)ntii-nrbital  wi«lth  22.H; 
female,  station  3876,  length  to  inc<lian  sinus  27.8,  width  37. H,  fnjnto-<.»rbital  width  23.9. 

Digiribution, — South  coast  <A  Mol«>kai  Island,  23  to  24  fathoms,  station  .3S47:  Auau  C'liannel,  2S  iu 
43  fathoms,  station  :iS7rt;  Penguin  I^ink,  .Miuth  coast  of  Oahu,  14  t«>  2S  fathoms,  stations  40:^1,  4*W4 
(type  locality);  northeast  coast  nf  Hawaii  Island.  24  to  8.3  fathoms,  stations  4<»o4.  4(JH1;  vicinity  of 
M<xlu  Manu,  31  to  56  fathoms,  stations  4160.  4164.     Cat.  N\».  of  tyjn*.  2V^W«*. 

Oflor. — Acconling  to  a  note  by  the  c«»liet.*tor,  the  tyiK.*  malt*  i>  *' transhuvnt  ycll«»wisli.  heavily 
mottled  with  vermilion.     Dorsum  of  caraj^cf  nearly  clear  rv<l,  ventral  side  whitish." 

Thia  species  differs  from  //.  rfftmahitH*  .\dams  &  White  in  the  jsreater  prominen<v  of  the  inner 
orlnta]  angles,  fewer  lateral  teeth  and  ann  spines,  and  more  numerous  lines  on  the  carajiace. 


*lHedmiatuf.    abdomen 
oftjpemale.  :>.  If. 
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Goniocaphyra  insequalis,  8p.  nov. 

(PI.   XII,  fijr.  9.) 

Bears  a  stnmj?  restMiihlaiice  to  the  tyjw  Hi)e(*ieH  of  the  genus  d.  truncatifrtyns  de  Man,  of  which 
there  is  a  female  Hi)eeinien  from  Samoa  in  the  U.  S.  National  Museum. 

Caraj>ac*e  narrower;  anterior  an<l  antero-lateral  regions  finely  and  evenly  granulate,  the  i*<iarse 

antero-lateral  granules  of  the  ol<ler  si)ei*ies  l^eing  alMsent.  Side  teeth  similar  in 
numlx.*rand  position;  no  denticle  hetwei»n  tirst  and  second,  the  suborbital  re- 
gion l)eing  very  finely  granulate.  In  front  view  the  orbits  diminish  in  heiglit 
outwardly. 

('helii>eds  nuieh  mort»  unei]ual  in  the  male  than  in  the  related  8peine«,  the 
smaller  one  twice  as  long  as  the  carai>ace  is  wide,  the  larger  one  about  two  and 
a  qiutrter  times  as  long.     The  Iwnlers  of    the   inner  surface  of  the  arm  are 
Fig.    29.— Goniocaphyra     coarsely  graiinlous,  and  are  devoid  of  the  spines  of  tnnicaiifrons.    The  smaller 
t/m/ua//«.  Btaticm  387r..     ^.j^^,^  ^\^  ^j^^  j^^^j^.  j^  Pimilar  to  that  in  the  last-named  species,  but  the  lai^er 

^  4j  chela  is  very  heavy,  the  lingers  very  short,  l)eing  less  than  two-thirds  as  long 

Oi*  the  palm. 
I>ime)m(ms. — Male,  length  7,  width  U).()  mm. 

DiMrilmtiou. — South  coast  of  Molokai  Island,  23  to  24  fathoms,  station  ;%47;  Auau  Channel,  13  to 
43  fathoms,  stations  :^71  (tyjH'  locality),  :W72,  3H73,  3S74,  ;W7H;  vicinity  of  Kauai  Island,  68  to  179 
fathoms,  station  4128.     Al)un<lant  at  stations  3S47  and  387^.     Cat.  No.  of  tyi>e,  29657. 

Campa  leeviuscula  Heller. 

Carxipa  hvnusrttia  Heller,  Verb.  zool.  hot.  (u-s.  Wien,  XII,  1862,  520;  Keise  Novara,  Crust.,  27, 
pi.  Ill,  fig.  2,  1865.     Alcock,  J(mr.  Asiat.  S(h\  Bengal,  LXVIII,  1899,  26. 

Honolulu,  1  male,  1  female. 
Laysan  (I^nz). 

Portunus  sangninolentus  (Herl>st). 

Cancer  mnguinohidHH  llerbst,  Xaturg.  d.  Krabben  u.  Krebse,  I,  161,  j)l.  viii,  figs.  56,  57,  1783. 
XeptuDUs  S(mgul}ioieiitHs  .Alcock,  Jour.  Asiat.  Soc.  Bengal,  LXVIII,  1899,  32. 

Honolulu;  Pearl  Har)M>r;  Oahu,  Dr.  T.  H.  Streets;  Heeia;  Hilo;  Hilo  Bay,  H.  W.  Henshaw;  south 
coast  of  Oahu,  surface,  station  1^13;  Kaunakaki  HarlM)r.  Molokai,  station  3844;  north  coast  of  Molokai, 
surface,  stations  Ji889  and  39()5;  Tailolo  Channel,  'M)  to  52  fathoms,  station  3861;  Auau  C'hannel,  14 
fathoms,  station  3870;  south  coast  of  Oahu,  surface,  station  3921;  Hawaiian  Islands,  U.  S.  Exploring 
Expedition,  1  male,  1  female;  Maui,  l«*e  coast  of  Oahu  and  weather  coa»<t  of  Hawaii,  A.  Garrett,  in 
Museum  of  Comparative  Z4M»logy. 

Hawaiian  Islamls  ( liaudall,  l>ana,  Stn*ets),  4  males,  2  females,  J.  K.  Townsend,  collector,  in 
Philadelphia  Aca<lemy  of  Natural  Si-iences.     Hawaii  (Miers).     Haunakackai,  Molokai  (Lenz). 

This  may  Ik*  the  ''Xcptuntix  tiiaranthttJi''  recordtMl  by  Cano  from  Honolulu. 

Note  on  this  s|)ecies  at  Hilo,  ])y  H.  W.  Henshaw,  July  26,  1H98:  "The  common  l)ay  crab,  num- 
oers  of  which  an»  brought  in  every  time  the  fishermen  draw  their  nets.  They  look  much  like  our 
Chesapt»ake  crab,  an<l  the  Kanaka^  cat(rb  them  in  the  same  manner — circular  net,  Imiteil  with  a  bit  of 
meat  or  fish — as  the  crabs  are  caught  along  the  P^astern  Shore." 

Portunus  pubescens  (Hana). 

(PI.  XIV,  fig.  1.) 

Lupa  pvhe^cn}x  Dana,  Crust.  W  S.  Kxpl.  Kxjjed.,  1,  274,  1852;  j)l.  xvi,  tig.  9,  1855. 
Arheioua  puht'itrens  A.  .Milne  Kd wards,  .\rch.  Mus.  Hist.  Nat.  Paris,  X,  1H()1,  ;M2. 

Honolulu;  Honolulu  market;  Maui,  K.  C.  Mc(.iregor;  Kauai,  A.  (iarrett,  in  Museum  of  Compara- 
tive Zoology. 

Maui  (Dana). 
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Portunus  (Achelous)  arg-entatus  (A.  Milne  Eilwanis). 

.VcTrfuntw  argentatuf  A.  Milne  E«iward»i,  Arch.  Miw.  \\\^x.  Nat.  Paris,  X,  1861,  332  and  339,  pi.  xxxi, 
fig.  4. 

Honolulu  (Cano). 

Two  young  specimens,  eai'h  about  3  mm.  long,  from  the  surface  on  north  coast  of  Molokai  Island, 
station  3889,  belong  to  the  argeutnlHs  group.  Ijut  are  too  .«<mall  to  lie  determine<l  with  certainty. 

Portunua  (Achelous)  granulatus  (A.  Milne  £<lwanls). 

(PI.  XII,  tig.  2.) 

Lupea  <;ranuiata  A.  Milne  Rlwanis,  Hist.  Nat.  Cnigt..  I,  lH;i4.  454. 

Xefttiinujf  {Arhflofis)  grnmilatujt  Alco<'k,  Jour.  Asiat.  .S>4-.  IWmral.  LXVIII.  1899,  45. 

DiMnbutiifU. — Soutli  oiast  of  .M«>Iokai  Islam!,  surfat-e  ami  43  t«»  ♦)♦>  fathoms,  station.^*  3846,  3850; 
Auau  Channel,  21  to  2S  fathoni.s  station  :iS74;  vicinity  kA  Miwlu  Manu,  2t>  t«>  31  fathoms,  stations  4158, 
4159;  Hilo,  1901;  <)ahu,  H.  Mann,  1864,  in  Ma^^ieumof  Com[>arative  Zoology,  determined  by  W.  Faxon. 

Laysan  (Lenz). 

Portunua  (Achelous)  orbicularis  (Richters). 

(PI.  XII,  fig.  4. 1 

AchdoH*  orffirularis  Richters  in  Mobius,  Met»resf.  Maurit.,  153.  pi.  xvi,  tigs.  14,  15,  1880. 
Xeptitnus  {Arhdou*)  orhiculnri*  Alccn-k,  Jour,  .\siat.  .Soc.  liengal.  LXVIII,  1899,  47. 

Vicinity  of  Laysan  Island,  16  fathoms,  station  :{962. 

Portunus  \^  Xiphonectes  i  longispinosus  <  Dana  \ . 

(PI.  XII,  fig.  6.) 

Xiphonectes  longhpinoiniJt  Doflein,  Abh.  math.-phy.  CI.  k.  bayer.  .Vkad.  Wise.,  Munchen,  XXI, 

1902,  659,  pl.  V,  fig.  7. 
Portuiitw  (XiphnnertiJt)  Inngittphut^m*  Rathbuii.   Bull.  Mus.  ('t»mp.  Zo«>I., 

XXXIX,  Dec..  1902,  1.30.  and  sviionvmv. 

Honolulu  Reef;  ilil<»;  weather  4-oast  of  Kauai,  A.  (rarrett.   in  Museum 

of  Comparative  Z«K)logy.  /  \ 

Hawaiian  Islands  (Danai.  Q^  ^^ 

Portunus  ( Xiphonectes )  macrophthalmus  s]>.  nov. 

(PI.  XII,  fig.  5. ) 

Allied  to  P.  (A'.)  longi*pin(f*ti*.     Fronto-orbital  width  less;  miMlian  pair 

of  frontal  tet»th  narrriwer,  subme<lian  pjiir  more  triangular:  orbits  narrower 
and  more  deeply  cut.  Antero-lateral  s[»ines  fewer  (four  or  five),  excluding 
the  orbital  anil  the  lonj;  lateral  spine;  in  /'.  h.nigi*piuij*n*  they  are  usually  six 
(occasionally  seven  i,  divisible  into  two  ."H'ts,  the  two  anterior  wparated  by  a 
wider  sjace  innw  the  lour  |K>sterior.  Outer  t«Kitli  of  r>rbit  narrow,  acutely 
prtinteii;  inner  sulMirbital  lolx.'  triaii;rular:  menis  of  la-st  i>air  of  legs  unarme«l; 
crest  of  thinl  M.n:ment  t»f  male  alwlomen  very  ]»iominent,  notche<l  in  the 
middle;  penult  segment  longer  than  broad,  much  constri<*te<l. 

/>i//<«i/;»f'f/i/^.— Male,  station  4ItM>,  length  U.W,  entire  width  27.5.  fronto- 
orbital  width  10.4;  female,  station  :WS»>.  It-njrth  4.7.  entire  width  9.7,  fronto- 
orbital  width  4.H  mm. 

DtJft rihnt ion.— ^twxh  coa-'t  of  Molokai  Island,  23  to  24  fathoms,  station 
3847;  ncinity  of  Kauai  Island,  362  to  55  fathoms,  station  :^.»S6:  vicinity  of  Modu  Manu,  31  to  39  fath- 
oms, station  4160  (type  l<x»lity).     Cat.  No.  of  tyi»e,  29688. 


A 


¥\g,  ^.—PnrtunHf  (Xipho- 
Ht  rtft  I  UmffifpinotUM, 
Honolulu  Reef.  Abdo- 
men of  nuAle.  >  '2t. 


Wttit*\  marrffphthtitmu*. 
abdomen  of  t>'pe  mule. 
X  8^. 
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Cliar7bdisji^;>onica  (A.  Milne  Edwarde). 

(PI.  XIII,  fig.  2.) 

Poriuntis  (Charyhdis)  6-dentatit8 de  Haan,  Fauna  Ja]Km.,  Crust.,  41,  pi.  xii,  fig.  1, 1835.     Not  Chnctr 

sexfU^UfMtus  Herbet. 
Qoniosmna  jnponimm  A.  Milne  E^lwanln,  Arch.  Mu8.  Hist.  Nat.  Paris,  X,  1861,  373. 
Charyhdut  japonica  Kathbun,  Proc.  U.  8.  Nat.  Mus.,  XXVI,  1902,  27. 

Honolulu,  U.  S.  8.  Ttisairorn,  2  femaleH.     Honolulu,  colltH^tor  unknown,  1  inale,  1  female. 

This  specieH  is,  I  think,  the  one  describefl  and  figunxl  by  <le  Man  (Jour.  Linn.  Soc.  London, 
XXII,  1888,  80,  pi.  V,  fig.  2)  a^  (hniomtna  affitif  Dana,  but  it  differs  from  the  true  CharybdU  affinis  of 
Dana  in  the  following  characters: 

C  fiffinis  is  wi<ler  acroHs  front  ami  orbits;  front  less  advaiu^  an<l  less  arcuate;  side  teeth  a  little 
concave  on  their  outer  slope,  making  them  appear  narrower.  In  affinis  the  menis  of  swimming  feet  i» 
nearly  oa  broa<l  as  long,  while  in  jainmira  it  is  one  and  a  half  times  as  long  as  broail.  Penult  segment 
of  male  abdomen  with  sides  more  convex  in  affinisj  8«)  that  the  segment  is  widest  at  its  middle,  while 
in  japonicd  it  i»  widest  at  proximal  end. 

There  are  in  the  Museum  of  C-omparative  Zoology  si>ei'imena  of  C.  affinis  from  Singapore  and 
Penang,  collected  by  Capt.  W.  H.  A.  Putnam. 

The  Cfiaryftdi*  nffinis  of  Alco<*k  (Jour.  Asiat.  So<'.  Bengal,  LXVIII,  1899,  56)  must  be  a  different 
species,  as  it  has  a  transverse  ridge  on  the  cardiac  region,  contra<lictory  to  the  destrriptions  by  Dana 
and  de  Man. 

The  species  grows  to  lie  <piite  as  large  as  C.  crwitiin;  and  it  may  lx»  note<l  that  one  of  the  conspic- 
uous differences  l>etween  tlu»se  two  lies  in  the  merus  of  the  hist  f)air  of  legs,  which  in  C  crticiata  is 
shorter  or  three-fourths  as  broad  as  long  (not  thret»-fourths  as  long  as  broad)  and  in  <'.  japonica  two- 
thirds  as  broad  as  long. 

Charybdis  erythrodactyla  (Lamarck,  1818). 

(PI.   IV.) 

Tlialnmitn  imlchra  Randall,  Jonr.  Acad.  Nat.  Sci.  Phila.,  Vlll,  18:^9  (1840),  117,  pi.  iv. 
GotiioMonia  enjthroddiinlum  A.  Milne  iMlwanls,  Arch.   Mus.  Hist.  Nat.  Paris,  X,  1861,  369,  an<l 
svnonvmv. 

Puako  Hay,  Hawaii;  Honolulu;  Honolulu  market;  Oahu,  H.  Mann,  1864,  in  Museum  of  rom|>ar- 
ative  Zoology;  Waiawa,  Kauai,  Vald(»mar  Knudsen;  Kauai,  A.  (Jarrett,  in  Museum  of  Comparative 
Zoology. 

Hawaiian  Islands  (Kandall),  2  females,  tyiH»s  of  T.  pulrhra,  Nuttall  and  Townsend,  in  Philadel- 
phia Academy  of  Natural  Sciences:  length  of  larger,  ineasure<i  to  tips  of  frontal 
teeth,  161.5,  wi«lth  188.8  mm. 
Honolulu  (lx»nz). 

Charybdis  orientalis  Dana. 


(PI.  XIII,  fig.  I.) 

('himjhilU  oriaitafin  Dana,  Proc.  Acad.  Nat.  Sci.  Phila.,  VI,  1852,  85;  Crust. 

U.  S.  Kxpl.  KxikmI.,  I,  2S5,  1852;  pi.  xvii,  fig.  10,   1855.     Not  C.  (^Vyn/- 

oHoma)  orit'iitdflM  Alco<'k,  Jour.  A.siat.  Soc.  Bengal,  LXVIII,  1899,  63. 

g.32.--Charyb   sor  -  Carapace  about  two-tliinln  an  long  as  broad;  four  hcHcs  of  transverse  granular 

aitali9,      Honolulu,  '  .*..,  ,,  .... 

abdomen  of    male,      n<lges,  the  posterior  of  which  <'onnects  the  last  pair  of  side  teeth;  surface  pilose 

X  |.  except  on  the  ridges  and  margins  an<l  two  bare  spots  on  the  cardiac  rt»gion. 

Front  cut  into  M  truncated  teeth,   not  including  the  inner  orbital  angles. 

A ntero- lateral  Iwrders  with  5  large   tei^th,  the  last  not  larger  than  the  others;  a  small  denticle  at 

outer  base  of  first  tcMjth.     Posterior  border  arcuate  and  curving  into  th(»  postero-lateral  borders;  l)elow 

the  marginal  riin  at  either  end  oi  posterior  border  there  is  a  smooth  lobule. 

Major  diameter  of  (jrbit  less  than  on*»-fonrth  width  of  inter-orbital  space,  the  lobe  at  lower  inner 

angle  dentiform,  obtusangular,  the  lobe  below  the  outer  antrle  distitK't,  not  <lentiform. 

Arm  with  IS  spines  on  the  anterir»r  border  and  ont*  on  the  jxisterior  lH)rder;  wrist  with  a  strong 

spine  at  the  inner  angle,  3  small  spines  on  the  outer  side;  5  large  spines  on  upper  surface  of  hand. 
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rppt*r  s^uTiaice  <*»£  arm.  wrirt,  and  hami  (^nveiv*!  with  lanse  t|rRiniilei<.  Four  l(in^tu«liiial  )nwiiilate<l 
rrepts  on  outi^Kle  i>f  haml  lielow  the  }i[»ine»*  ami  2  on  the  insiile:  intenne<liate  Pfiat-eH  tilM  by  short 
tran«\'erse  granulate<l  coe^a'.  which  alsn  ornament  the  ont<*iile  of  the  arm.  Hands  swollen.  FingerB 
with  ileep  pili:iee  ^n.i«>v€'f:  «se|Aratinsr  liitrh  sm<x>th  rid^ret*. 

Menis  'if  tiftli  pair  nf  lei^  only  one  and  a  half  time^  auf  b^ne  as  iti*  width  at  miildle.  armed  with  a 
lone  distal  s[iine  on  pi.»ifterit>r  b^mler.  The  hin<l  nianhn  of  the  proftoilus  is  anue<i  with  a  few  ^tittering 
etfaort,  hkint  fipinules. 

Penult  se«nnent  of  aUlomen  of  male  a  little  wilier  than  lonj;.  sides  suh|iaraHel  exeept  at  distal  end. 

[Hiniiviou*. — Male,  length  fmm  liase  of  median  notch  51.3.  entirv  length  -^{.2.  width  74  mm. 

Ditirihnt'um. — Honolnln.  1  male.  Specimens  from  the  Philippine  Islamls  'including  the  type) 
and  the  S«.H*iety  Islands  in  the  Museum  of  Comjtarative  Zoology*. 

Honolulu  (Lenz). 

Thalamonyx  ^racilii>e8  A.  Mdn^  tMwanls. 

Thalamonux  gmrilipff  A.  Milne  Ed  wan  Is,  Nouv.  Arch.  Mit*.  Hist.  Xat.  Paris,  IX.  1878,  169,  pi.  iv, 
fig.  3.     AUwk,  Jour.  Asiat.  Six\  Bengal.  LXVIII.  1S99.  71. 

Duiributwu.—^ulh  cfMgt  of  Molokai  Island.  23  to  24  fathoms,  station  3^47:  Auau  Channel,  21  to  43 
fathoms,  stations  3872.  3874. 

Thalamita  coemleipes  Jaequinot. 


Thalamitn  »imi!eiptr*  Jaequinot,  in  Jai\|uinot  A  Lucas,  Vnyage  au  Pi»le  Sud.  Zoo!.,  Ill,  Oust, 
p.  i>3.  1S.>3:  atlas,  pi.  v.  fiis.  t>.  l?%52  '?». 

Thihu.  H.  Mann.  1>^>4.  in  Ma<reum  of  Comjiarative  Zi>ol«>gy:  determines!  by  W.  Faxon. 

The  po«tero-lateral  angles  of  the  i-arajicnv  are  marke«i  by  a  rimme<l  lo^ie  outside  the  usual  jMistero- 
lateral  ridge.  Posterior  mannn  of  pruiK>«ius  of  natatory-  legs  arme«l  with  six  or  seven  spines  increasing 
•listallv. 

picta  Stimpeon. 


Tk'thmiOi  ffirin  Stimpeon.  Proc.  XmA.  Nat.  Sci.  Phila..  X.  1S5S.  :J9. 

Waikiki  Beai'h;  Honolulu:  Dahu.  H.  Mann.  1S64,  in  MiLseum  of  Comparative  Zoology. 

Thalamita  sixna  Milne  H<iward.«. 

Thulnmitn  J»ma  AUxM^k.  Jour.  Anat.  Sih*.  Bemral.  LXVIII,  1899,  81. 

Hawaiian  Islands  t  Cano  . 

Integra  I.>ana. 


Thalamita  inugr^i  Alcock.  Jour.  Asiat.  ?oc.  Bengal,  LXVIII,  1899,  Sn. 

Hilo;  Honolulu  Reef:  Honolulu.  U.  S.  S.  Ttitrarf/ra  ami  Dr.  W.  H.  Jones:  Pearl  Harbor:  Oahu, 
Dr.  T.  H.  Streets. 

Honolulu,  16  to  20  fathoms  '  Miers>:  Hi>nolnlu  i  Alcock  i:  Honolulu  market,  ab*o  Hawaii  (MiersV: 
Oahu  (Lenz):  Hawaiian  IslamLs    £>ana.  Streets i. 

Thalamita  edwardsi  Borraflaile. 

Th'ibtinita  f*hn\td*'*  BorrsMiaile.  Pnx-.  VxkA.  Soi-.  I^^nd'tn.  IH^^I.  .S79:  Fauna  and  <Te<«.  .Mali live  and 
Lacttulive  Islan.ls.  I.  19ii2.  202. 

In  the  Hawaiian  i-olleitions  are  fiiund  three  forms  which  come  within  the  'H.hMU  gnMip. 

The  first  or  smoothest  ■  T.  fhnjr'hi  B^irradaile'  is  tolerably  abnnilant  ini  ih*.*  «*tftral  reefs,  thmigh 
much  lea?  so  than  T.  intt'/m.  The  i^niiat-  n^-ji«.n  is  devoi«l  nf  a  t-rest.  and  ther**  are  onlv  faint  tra<*es 
of  its  continuatiiju  on  the  branchial  rei:ii>iis:  fourth  lateral  tiM^h  niiliiiientary.  minute,  often  not 
discernible.  Of  the  crests  on  the  han^l  the  tWM  iipj^rm«jsi  are  gran ul«.»u««  and  t^ch  anneil  with  two 
spines,  those  of  one  series  alternating  with  th«i>e  t^f  the  other,  the  di-^tal  extremities  anne<l  with  a 
blunt  tooth;  thinl  crest  ol»Si.»iete:  i«»urth  stPiUfcr  and  smix>th  in  the  young «'r  in  the  old.  <:»l.*«olete except 
toward  extremities  of  palm:  tilth  well  •level* 'f-e*!.  sinmith:  sjiace  l)etween  firgt  an^i  secontl  crests  finely 
gimnnlousY  also  halfway  to  thinl  crest  •  if  such  wer\*  developeil < . 


874  BULLETIN    OF   THE    UNITED   STATES   FISH   COMMISSIOK. 

The  second  form  is  rather  rare  on  the  n^efs,  and  is  characterized  bv  a  distinct  crest  on  the  c^rdiao 
re^on  and  in  tlie  same  line  a  riliort  and  iiintinct  i'rent  on  earli  branchial  region;  fourth  lateral  tooth 
well  developed,  but  smaller  than  the  others.  The  five  crests  of  the  hand  are  well  developed  and 
granulous,  the  granulefl  diminishing  in  size  fn»m  the  thinl  to  the  fifth  crest;  the  terminal  projectionfi 
of  the  two  upper  crests  may  Iw  acute  or  spinous:  s|wce  lxjtwc*en  first  an<l  third  crests  coarsely  granuloiis, 
which  granulation  may  extend  to  the  fourth  cn»st. 

The  third  form  inhabits  det^piT  water  and  occurs  in  (*onsi<lerable  numbers  at  some  station8.  All 
the  crests  are  a<*  strong  sa*  or  even  stronger  than  in  form  2;  the  fourth  Uxyth  is  nidimentary  as  in  edirnrdsi; 
five  crests  of  hand  all  well  develoiK'd  and  granulous,  the  spacx'  a**  far  down  as  the  fourth  crest  coarsely 
granulous,  some  granulation  just  above  the  fifth  <'n*st,  two  spines  in  first  row,  three  in  setrond;  lower 
surface  of  hand  granulous,  also  a  portion  of  inner  surface. 

DiMrihutum  of  T.  eihcarrUi. — Honolulu,  V.  S.  S.  Tm^tntra^  Dr.  W.  H.  Jones  and  U.  S.  Fii»h 
Commission;  Honolulu  Reef;  Waikiki  iieach;  Oahu,  Dr.  T.  H.  »Streets;  Hanalei,  Kauai,  reef;  Hilo; 
Maui,  A.  Garrett,  in  Museum  of  ('omparative  Z(K)logy;  Hawaiian  Islands  (Dana,  Streets, as  T.  admcle). 

The  only  variation  from  the  typical  nfwardd  is  note<l  in  a  female  from  Honolulu  (Cat.  No.  2HS79) 
in  which  the  fourth  tooth  is  l)etter  develojxMl,  and  the  han<lstend  toward  the  roughness  of  form  No.  3. 

There  are  in  the  National  Museum  no  s|>ecimens  fn)m  elsewhere  than  the  Hawaiian  Islands. 

The  secon<l  form  I  have  calle<i  7\  (ulnwie  (Herbst),  l)ecause  it  si»ems  to  me  that  the  specific  name 
atlmete  should  Iw  applied  to  a  form  in  which  the  fourth  side  tooth  is  well  developed.  Herbst's  type 
of  <\niccradinetf  is  not  extant  (cf.  Hilg(?ndorf,  Monats.  K.  Akad.  Wiss.  Berlin,  1H78,  799),  therefore 
one  must  rely  on  his  des<rription  and  figure. 

Tbalamita  admete  (Herlift). 

Cnncer  Admete  Herbst,  Natur.  d.  KrabU^n  n.  Kn»ltfH»,  III,  |>t.  .S,  p.  40,  pi.  lvii,  fig.  1,  1803. 

Herbst  shows  in  his  figure  a  fourth  t(K)th  of  gcMxl  size  and  mort»ovcr  says  **der  vierte  Zahn  ist  al)er 
weit  kleiner,  als  die  iibrigeii,  mehr  <lomenartig,  uiid  hat  das  Ansehen,  als  sey  er  als  ein  janger 
zwischen  den  Ix^ydcn  grossenMi  luTvorgewachscn." 

DiMrihfition. — l^ysiiii.  May  liH)2;  Waiawa,  Kanai  Islan<l,  V,  Knu«lsen,  1SS7. 

Specimens  of  the  same  art*  in  the  National  Museum  fmm  .-Viiamlm  Islands  in  the  China  Sea,  Samoa, 
and  Ix)r<l  Howe  Island. 

The  description  of  T.  mv'ujm/i  A.  Milne  Kdwanls  applies  very  well  to  thest*  spivimens  exwpt  that 
the  inner  fa(\^  of  the  hand  is  not  gmnulons. 

While  I  may  Vk*  mistaken  in  naming  this  form,  1  think  that  it  is  mort^  nearly  correct  than  the 
application  of  **a^/we/*'"  made  by  Alcock  ( IStHJ)  and  Borradaile  ( 1902). 

Thalamita  auauensis,  sp.  nov. 
(Tl.   xii.  fig.  1.) 

The  third  form  of  the  admete  gmup  di^scrilnHl  al)ove  is  not  found  in  liorradaile's  key  (loc.  cit.  1902), 
henire  a  new  name  is  propos4^1. 

A  different  si»ecific  desigmttion  swms  U^  Im^  warnuiUnl  for  each  form  of  the  Hawaiian  series  and 
no  striking  intergradatioiis  ari»  to  be  seen  in  the  collei'tion  in  the  National  Mustnim  from  other  locali- 
ties, which,  however,  is  very  limited. 

Named  for  .\uau  Channel  where  this  crab  is  the  most  plentiful. 

DiJitrihxdhm. — South  coast  of  Molokai  Island,  28  to  73  fathoms,  stations  ,'5847,  3H49,  38f50;  Auau 

Channel,  1.*^  to  4.S  fathoms,  stations  3871,  :iH72,  3S73,  .SS7t>  (tyjH*  l(Hality):  northeast  coast  of  Hawaii 

Island,  24  to  X.S  fathoms,  station  40<)1:    vicinity  of  Kauai   Island,  68  to   179  fathoms,  station   4128; 

vicinity  of  Modu  Manu,  2k\  to  is;{  fathoms,  stations  .S97H.  4147,  4149,  41H1,  41(>4.     Cat.  No.  of  type, 

29rt02. " 

Thalamita  spinifera  Borradaile. 

Thnlamitd  iwcfaatlra  var.  np'wifer<i  Borradaile,  Fauna  and  (ieog.  Maldive  an<l  I^<*cadive  Arch.,  I, 
203,  11K)2. 

The  sjHX'imens  agree  with  Borradaile's  description  in  having  tlie  chelifMHls  covere<l  to  a  large 
extent  with  rounde<l  granulations  instead  of  sfjuama*  and  the  lower  side  almost  smooth  (that  is,  smooth 
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to  the  naked  eye,  but  really  iiiicnxH-opically  Mpiauioee);  and  the  proixMlite  of  the  Hwimming  foot 
armed  porteriorly  with  Hpinulen. 

It  may  be  aiide<l  that  the  8iih6i)ei'ie8  is  miiirh  larger  and  wider  than  typical  exetaMlcii,  the  largeftt 
male  (Htation  3876)  mi'asuring  19  mm.  long  by  27^1  wide,  the  largest  female  (>'tation  I-iHoO)  meaimring 
17.2  by  25.2  mm. 

The  characters  of  the  eighty  8|)ecimenp  examined  agree  except  tliat  in  tho^e  of  medium  size  there 
in  r¥)me  variation  in  the  rtze  of  the  secondary  tfioth  at  the  l>a:=«e  of  the  tirst  tr>oth,  it  l>eing  sometimes 
rudimentary,  sometimes  plainly  devekiped;  in  large*  si)ecimens  it  is  a  slender  spine  of  gocMi  size. 

Diatribntion. — South  coast  of  (>ahu  Island,  2:^  to  52  fathoms,  station  :{S11:  south  Cf»ast  of  Mi»Iokai 
Island.  23  to  212  fathoms,  stations  :^38,  3847  to  3850;  Auaii  Channel,  13  to  65  fathoms,  stations  :i871 
to  .3876;  vicinity  of  Kauai  Island,  24  to  2:i.3  fathoms,  stations  3982,  39S7,  44)02,  4024,  4128:  northeast 
cto^tt  of  Hawaii  Island,  24  to  113  fathoms,  stations  4057,  4061.  40<>i.  406.3. 

Thalamita  alcocki  de  Man. 

Thalamitn  alrttrki  <\e  Man,  Abh.  St»nckenb.  naturf.  <fes.  Frankfurt  a.  M.,  XXV,  1902,  646. 

Vicinity  of  Modu  Manu  or  Binl  Island,  26  to  3:^  fathoms,  station  4148,  one  ovigerous  female, 
7:7  mm.  long,  11.6  wide,  fninto-orbital  width  9.6  mm. 

Thalamita  kukenthali  de  Man. 

Thatanuta  tuhmthali  iU"  Man,  Abh.  Senckenb.  naturf.  iii».  Frankfurt  a.  M.,  XXV,  1902,  650. 

Aleunihana  Channel,  176  to  49  fathoms,  station  4066;  one  male.  8  mm.  long,  11.4  wide,  fronto- 
t>rbital  width  10  mm. 

In  this  specimen  the  <*anHa<'  crest  can  scarcely  l>e  maile  out. 

This  and  the  pre<-e<ling  si>ecies  differ  from  T.  ereta^'mi  imwrfulontu  Ik)rra4laile  ( Fauna  and  Ueog. 
MaUlive  and  I^ccadive  An>h.,  I,  20:{.  1902)  in  having  spines  on  the  hin<ler  e<lge  <A  the  last  propodite. 

Podophthalxnua  vi^  (Fabricius). 

PodophihahnHM  rig'd  Miers.  (*hallenger  Rept..  Z«k»1.,  XVII.  207.  1886,  and  synonymy. 

Honolulu,  Pearl  Harlntr:  lee  t-oast  of  Oahu,  A.  Garrett,  in  Museum  of  C<»mparative  Zoology: 
Heeia:  Mauna  l.<oa,  l)each:  Hilo. 

Hawaiian  Islands  (Giblies,  Randall),  4  males.  Xuttall  and  Ti»wnsend,  collectors,  in  Phila<lelphia 
Acradeuiv  of  Natural  Sciences.     Honolulu  RiH^^fs  (Mien<l.     Honolulu  (Lenz). 

Family  CAXCRID.€. 
KrauBsia  inte^ra  (de  Haan). 

(PI.  XIV.  fig.  3.) 

Krauma  mtegm  -\lco<-k.  Jour.  Asiat.  So**.  Bengal,  LXVIII,  1899,  97,  and  synonymy. 
iPiMribntioH. — Vi<:inity  of  l^ysan  Island.  20  to  30  fathoms,  station  :tt*55,  1  female  with  eggs:  north- 
east 4-oajit  of  Hawaii  Islaml.  50  to  ii^i  fathoms,  station  44)63,  1  juv. 

KrauBsia  rug^osa  ( K  rauss ) . 

Kmtijffw  rtiguhjMi  I>ana.  Cnist.  V.  S.  Kxpl.  Kxi>e<l..  I.  :I02.  1852:  pi.  xix,  fig.  1  a-f,  1855.     De  Man, 
\Tvh.  f.  Natur.,  LIII.  1887.  1.  p.  .343,  j.l.  xiv,  tig.  2. 

Island  of  Maui  i Dana). 

Kraiissia  henderaoni  Rath  bun. 

J  PI.  xiv.  fig.  2.) 

Kmiuffia  nitiffa  Henderson,  Trans.  Linn.  S^h-.  Ix)ndon  (2),  V,  1893,  379,  pi.  xxxvii.  fig.  9. 
KmuMtitj  hewiei-foni  liathhiin.  Bull.  Mus.  Comp.  ZfK»l..  XXXIX,  1902.  133. 

I  have  not  seen  A'.  rwf/»t/'«*'i,  but  to  judge  from  the  tigur««  given  by  l)ana  and  de  Man  « lfK\  cit. ), 
the  carapace  is  more  orbicular,  narrower  through  the  hefmtic  region,  the  fingers  are  longer  and  quite 
otherwise  in  phape,  and  there  are  three  or  f<:»ur  anten>-latenil  teeth  evident  l»ehind  the  orbital  t^joth. 
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One  ejo^lnlen  female  of  A',  hmdenoni  vrae  takt'ii  at  xtation  SATU,  Auau  Channel,  28  to  43  fathoma. 
It  iliBere  from  a  Soinoan  example  in  liavinic  the  HuhnieilJan  Mief  of  Imnt  oh  sdvanred  as  the  lat«-ral 
pair;  the  grenulex  which  make  up  tht;  mine  of  the  jialiii  and  alt»  those  on  the  flngere  are  morn 
elevateit  anil  are  plainly  visible  to  the  nakeil  eye. 

rLATBPinOHA,  gan.  &ot. 

Epistouie  broail  (from  fide  to  side),  itK  po8teriir  niarvin  well  ileQned  and  not  orerlapped  by  the 
outer  maxilli|)edB.  MeruB  of  latter  as  >>roa<l  sx  long,  itn  an  ten '-external  Mi|ile  pro<lu(«<l.  Buccal 
cavity  widenintc  anteriorly. 

Carapace  snborbicidar,  niaritinB  i>pinouH.  Kye8talki>  very  Htmit,  lillinfE  llie  orbits.  Basal  joint  of 
antenna  longer  than  wide,  Hllint:  the  orbital  hiatup. 

In  the  welt-dehmil  buccal  cavity  in  wiiicli  the  luaxillljiedf  neatly  fit,  this  gentw  ia  not  a  typical^ 
Oancrid,  and  approacheti  the  IHluuinidic;  the  genuH  TfluitMu*  m  iHtrhapx  nearest  of  the  Cancridie;  in 
all  other  reapedfl  it  hax  the  charai-tcrislic  api>e«raniv  o(  the  family.  In  the  form  of  the  carapace  it  haa 
much  the  aaiiect  uf  Hi/jmjH-H'iriinn;  the  IiobmI  joint  of  the  antfnna  ia  not  far  reuiO¥e<l  from  AtfUeyelii*. 

It  in  nnfortnnate  tliat  Ihin  new  form  should  be  reprenented  in  the  ctilU>ction  by  only  a  yonntc 
Bpe<Tinieni  but,  although  the  adult  may  differ,  ii  i^  uhviuualy  not  jMHuible  to  place  th«  epedes  in  any 
known  genup. 

Platepistoma  macrophthalmum,  np.  nov. 

t!arapace  xlinhtly  wider  than  lotiti,  Hultorbictilar  with  a  fairly  well-marked  lateral  angle,  moder- 


ately convex  in  both  direi'iiii 
granules,  wilh  lunger  H]iiiiuleH  on  the 


I,  Hurlace 

of  the  ureiilii'. 

Front  u  I  i|M'ii  ri  I  ig 
triangular,  lient 
the  lateral  teeth 
gill  '•!  uitli'ntiiilK 


(hi-  for 


pnlnvcent  ami  co^'e^ed  with  aliarp 

lenlate;  the  median  tooth  rnnall, 

to  the  interantennular  Kptnni: 

'shallow  lobe!>  formed  hyupperinai^ 

s  shallow,  large,  :l  little  wider  than  high  and 

■lely  lilUsI  by  tlieeyes;  upper  margin  spinuloiia 

t  by  two  fTiiiiil  V-rtlia|>ed  noti-hes. 

itero-ktenil  and  pi ftero- lateral  juarginsgubequal, 

iiT  <-iiiLvi-x  uiid  cut  into  live  large,  alternating 

ir  r<niall.  H|iiiie»,  the  fpliicH  broail  at  baw  and 

■dinted.     On  the  straight  |MDi'ten>-lHteral  niar- 

\.:  if  a  r'liiiic'il  niiiliutii  KiEe,  next  the   lateral 

unt;lc,  fiilliiwiil   hy  H-ventl  ppinuleH. 

Ix)n'i'r  iirbital  marviti  with  ii  limall  round  dinuu  not 
far  from  its  iiiiihlli';  iiiiicr  »u»;le  tipiH'il  with  a  ppimile, 
but  slii^htly  more  ii<lviiiii-t-il  thiiii  outer  angle. 

Ituwd  A'giiii'iil  of  iinleniiiilt'x  lar^e.  pnlmblonK.  tajM-r- 
iiig  diMally.  The  i^riie  H'^nieiit  of  untennie  in  long. 
rea.-hinn  for  half  its  length  U-yoiid  the  lower  orbital 
angle  and  intivting  the  upiht  orbital  iingle,  i<ides  !<ub|ianill<'l,  coui'iivr  inner  margin  forming  external 
boundary  of  luiteiLimlur  I'avity.  Movable  [wrt  of  iititeium-  half  as  long  an  carj|BU-e.  Kpixtonie  short, 
pocterior  maigin  notched  U'liind  miililie  of  aiilvniitile;^. 

The  buccal  cavity  widen;-  iH>nf[itil.lv  anteriorly.  Maxilli|«-.li-  ii.it  at  all  i«-.lifoni..  Menw  wider 
than  ixehtum,  wider  than  Imig,  ante r. .-external  angle  much  jirodiice.!  laterally  and  munded;  anterior 
margin  tniiiMven*.     Kxogiiiilh  Mirims^ing  in  length  llif  einlounalh. 

ChcHiM-ds  eipial  and  of  nLndi-nile  sine,  nnirli  as  in  7W,i-.w.i-,-  s].iimlouii,  s]iiinili's  arrangiil  in  longi- 
tudinal wriw  on  the  pnlru,  and  laruei'l  .m  uppT  siirfa.'.-.  Kiiigi-rf*  furmwiKl.  ilentate  on  inner  e<lgen 
and  flttint!  |i>gelher  when  cio^-d. 

Legs  of  moilerate  nine,  merns  and  carpus  joint.-  minutely  siiinul.inf  al)ove.  with  a  longer  temiinal 
epinnle.  Homy  nail  very  lonj;  and  sleJider,  .K'eu].yi]ig  m^arly  ori.-thir<l  of  .lac'tybis.  The  whole 
animal  in  iwereil  with  a  pnlieH.emv,  which  miiM  la-  removed  in  .mler  to  «■«■  the  Kpinulation  and 
granulation. 
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Dimetmon*. — The  s*ins^le  sijeciinen,  which  i?  a  young  female.  meae>ureH  only  4.2  nun.  long  ami 
4.7  wide. 

7V/^/<xm/{7{/.— North  vtaet  of  Maui  Inland,  238  to  253  fathoms,  station  408.%  1  female  (Cat. 
No.  29791). 

Family  I\ACH1D.€. 

AchaDus  affinis  Mien*. 

Achsnutaffinis  Alcock,  Jour.  Asiat.  8oi*.  Bengal,  LXIV,  1895,  172. 

DUirihution. — South  coast  of  Molokai  Island,  60  to  64  fathom^,  station  3845;  vicinity  of  Laysan 
Island,  163  to  59  fathoms,  station  3939;  northeast  coast  of  Hawaii  Island,  50  to  63  fathoms,  station  4063; 
north  coast  of  Maui  Island,  56  to  59  fathoms,  station  4072. 

Achaeopsis  auperciliaria  Ortniann. 

JrAawp^w  «i;)^rn7*Vim  Ortmann,  Zool.  Jahrb.,  Syst.,  VII,  1893,  36,  pi.  iii,  fig.  3. 

DuUribuiioit. — Vicinity  of  I^ysan  Island,  16:^  to  59  fathoms,  station  3939;  north  coast  of  Maui 
Island,  57  to  58  fathoms,  station  4076. 

The  specimens  which  I  have  referred  here  are  much  smaller  than  that  figured  by  Ortmann,  the 
largest  measuring  4.7  mm-,  in  length.  They  are,  however,  adult,  most  of  the  females  being  laden  with 
ova.  The  margin  of  the  rostral  lobes,  as  well  as  the  supra-ocular  margin,  is  spinulous.  The  spine 
alxive  the  [xwterior  branchial  margin  representeil  by  Ortmann  is  indicated  only  by  a  tuben*le.  Nev- 
ertheless, 1  think  it  very  pnjbable  that  they  are  the  same  species. 

Cyrtomaia  smithi  Hathbun. 

(Fl.  VI.) 

(\rnomaia  umithi  Kathbun,  Proc.  V.  S.  Nat.  Mus.,  XVI,  1893,  229. 

-\  large  species. 

Surface  covere<l  with  rough  graimles,  t-arapace  finely  pul)escent  anteriorly.  Regions  well  marked. 
Three  gastric  spines,  the  p«)sterior  me<lian  the  smallest;  canliac  region  divide<l  by  a  shallow  longitu- 
dinal depression  into  two  swellings  each  tip])ed  with  a  spine.  Other  spines  are  as  follows:  One  small 
anterior  branchial;  a  submarginal  branchial  row  continue<l  on  the  pter>'gostomian  region:  a  promi- 
nent spine  at  outer  angle  of  orbit  and  another  on  upi)er  margin,  a  line  of  spinules  l)etween  and  in  line 
with  the  up(ier  orbital  an<l  the  larger  gastric  spine:  one  or  more  meilian  gastric  spinules:  a  small 
mai>dnal  hef»atic  spine.  Rostral  spines  short,  conical,  horizontal,  intersi)a<*e  V-shafKHl;  me<lian  sub- 
rostral  spine  eijually  stnmg.     Spines  of  carapaci*  diminishing  in  size  with  age. 

Basal  joint  of  antenna.'  with  outer  and  anterior  margin  spinulous. 

ChelifHHls  in  male  three  and  three-fourths  times  as  long  as  1km ly,  armed  with  spines  and  spinules; 
nierus  nearly  as  long  as  profKxlus,  the  longest  spine  on  the  innermost  row.  Palms  enlaiying  di.'ttaily, 
a  row  of  strong  spines  on  middle  of  inner  an<l  of  outer  fai'e;  protuberances  oi  upper  surfa<.*c  very  coarse. 
Fingers  irregularly  toothe<l,  narrowly  gaping.     Palms  of  female  much  more  slender. 

First  pair  of  legs  four  or  five  times  as  long  as  carafjace,  spines  of  last  two  joints  extremely  long 
and  slender  on  the  lower  or  posterior  side,  forming  in  flexion  a  formidable  weapon.  Other  legs 
rapidly  diminishing  in  length,  strength,  and  armature,  the  last  pair  lieing  two  and  a  half  times  length 
of  carafiai e  ai:d  devoid  of  spines  exi'cpt  one  at  tip  of  mems.  In  the  old  the  penult  {lair  is  equally 
devoid  of  spines.     In  the  young  the  last  three  pairs  are  verj-  nearly  of  a  length. 

Sternum  arme<l  with  spines  mostly  slender.  First  and  sixth  segments  of  aMomen  in  l>oth  sexes 
with  a  distal  median  spine;  second  to  fifth  segments,  inclusive,  with  two  distal  submedian  spinules. 

Ditneiifionif. — Male,  station  3984,  length  to  median  sinus  61,  to  tip  of  rr>stnim  65,  width  69.3,  length 
of  arm  105,  of  pn>|iodus  113,  of  dactylus  48.8,  length  of  first  ambulatory  about  2:^5  mm..  gn»atest  span 
2  feet  4  inches.  The  largest  s|>ecimen  is  a  male,  station  408^^,  which  has  a  f>ai>er  shell  and  is  liadly 
broken.     I^ength  of  arm  144),  of  profKNlus  149,  of  dactylus  67,  sixin  3  feet. 

fUf/r. — Note  by  collector  on  male,  station  ;i817:  "Pale  pink  on  sides  an<l  jK)sterior  i>ortion  of 
carapace,  becoming  salmon  pink  on  anterior  part  of  carai)ace  and  on  two  anterior  i>airs  of  legs:  three 
posterior  pairs  lighter,  alm<.ist  white;  eyes  lustrous  gray." 

Note  by  collei*tor,  station  :{984:  *'  Female,  pale  madder  pink  shading  to  yellow  cx;her  on  dorsum  of 
legs.     Abdomen  white.     Male,  pale  yell<»w  «)cher." 
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J}iiilrilnUiiiri.—Ka\vi\  Clianni'l,  21IH  ti>  447  fatlKiiiw,  stiitionH  ;H70  (tyi*  locdity),  3473,  3474,  3475, 
»476,  anil  4113:  ooutli  <-<>aHt  of  Ouliu  Islaii'l.  'i:^  tci  ;t:)T  [athomn,  Dt«tinne3S17,  3911,  3916,  and  S9W: 
north  WMt  i-uattt  of  Oaliii  Iflaiiil,  241  to  -JK2  fat  hums,  Kiatioiu)  4116  and  4117;  Boutbwnt  coast  of  Oahu 


iHlaml,  A^-I  to  357  fatliomx.  ^iiiiioii  4I:;:<:  »>uih  <'<ui:<i  of  M..lnk:ii  I»lan<1,  222  to  4U8  faihointi,  utaiiorui 
3H24  ami  :ui:t»;  iiurtli  ivwst  <>f  Molokiii  IsIiithI.  :!2N  tii  414  fatli'itiix.  t-tution  :m»2;  I'nilolo  Clianitel,  2.Vi  to 
(184  (atlioitii',  atalicmn  :Wft.i,  :Wi7,  :fUW,  :{KH:t,  uiirl  :)KN4:  imnlieaHt  ajiproatli  tn  I'ailolo  Channel,  272  lu 


280[Htli X,  ><ljiti  i» 

vk-inily  i>f  Kuiiai  1  I 
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Oyrtomaia  lamellate,  ep.  nov. 

A  noall  specie?.  Rwemhleti  much  (lie  prei-dlinR.  Carapaoe  wider.  Rpine^  of  (srapace  long,  ae 
in  C.  miUhi  iif  ei|usl  Axe,  not  afl  in  C.  imithi  ailult:  tliirUvo  I'.nn  Kpiiui",  three  gavtrir,  two  cardiac,  two 
liranohial  (one  U'liiml  the  ntlier),  f.ne  fxorhilal,  .me  niuiviiial  iK'patic;  a  row  of  phort  Bpinee  just 
lielon-  the  epimersl  puture  anil  a  short  row  tiubparellfl  ami  abovt-  it. 


Fio.  S«.-(VfMUI(a  Mi 


RaetralKpineHver>'«hort:  the  me<iian  i'ubrostml  projeciion  thin,  laminar,  upper  mirfare  longitndi- 
Dally  <.-i>nrave,  tip  broken  off  in  ail  our  i<p«i-irtji'iii<.  ['p|ier  mari^ii  <il  orbit  uiiii.-fa  thickened.  Kye- 
Htalkg  liingier  and  alenilerer  than  in  the  prntilin^;.  Basal  aiitcnnal  joint  armed  with  three  laminar 
branching  t>piDee:  next  two  joiiitt*  laminately  exjianiled  in  three  directionn. 

Chelijieda  anil  legi<  much  a^  in  yoiintf  of  C.  mnlllii. 

Dimewion*. — Male.  Htation  -HMti,  approximate  len^b  t'l  median  ^inux  13,  width  13.S  mm.  Ovig- 
erone  female,  *tjiliiin  3K^,  XvnfiU  to  meilian  pinu>>  IH.I,  width  I2.T  mm. 

DvlrHmiii,n.—iiGa.ih  coant  of  Mxlokai  li>lami.  !fJ  to  212  fathomx,  ntation  .3f<38  ltypel<M«lity):  west 
coaM  of  Hawaii  Ipland,  U7  to  Tl  fathonix,  i^tatiim  -KMtt;  northea:'t  coai<t  of  Hawaii  Inland,  83  to  113 
fathom?,  eUtion  4062.     Cat.  No.  of  type,  29701. 

The  picsence  of  two  bntncbial  Hpinett  and  a1)f)enee  of  a  pupranrbital  Hpine  easily  eeparatee  the  8pe- 
i-iee  from  (.'.  tmithi. 

OncmopuB  arauaa  (dellaanl. 


Oneinapia  a, 


-.  Afiat.  Sot".  Beugal,  LXIV,  1K95.  ISJ,  and  synonymy. 

tutia  and  <ie<«r.  Maldive  and  Laitadive  Anh.,  II,  685.  text  lig.  12.S, 


<  to  I7i»  fathoms.  PtHlior 


V  of  Modu  Slann, 


Sph«nocaTciiiuB  carbunculua,  )>|>.  i 
(PI.  siv,  fig.  H.) 


Poelerior  two-thude  of  carapace  covereil  uitli  n 
diapoiWil,  three  median,  on  tlte  |!a><tric,  cardiac,  a 
region,  of  which  one  i:'  at  tbt;  iHjtiten^- lateral  aij)cli 
above,  constricteil  Iwlow,  and  of  a  crinii^in  red  co 
ilar  protuberaiKe  ia  on  the  side  of  the  )te]>atic  r 


form  a  poetocularcup.    Un  the  gaatric  regio 


nv  la^ie  raised,  button-like  protuberances,  regularly 
d  intestinal  reifinns.  and  three  on  each  branchial 
iif  the  caraiiace:  these  buttons  are  a  little  i-onvex 
>r  exivpl  near  the  edge,  which  in  whitish.  A  sim- 
d  being  bolloweil  out  inwardly  to 


I  are  three  tubercles  arranged  ii 
c.B.i«in,ii.>-« 


1  triangle  I 


e  backward. 
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Bostnim  divided  nearly  to  itc  Itttse;  homa  about  one-fourtli  or  ooe-fifth  the  length  of  the  ri 
of  the  carapace,  aleniler,  xtraight,  uioik'rately  ilcflexdl  tuiii  liivergeDt, 

Supraocular  eave  niixierately  HWollen,  ilH  anterior  em)  not  prominent. 

ChelipeilK  of  male  a  little  stouter  thati  le^H  ami  nearly  ttR  loii);  at)  carapace;  those  of  female  do 
Btouter  than  legs,  an<l  a  little  shorter  tiian  ('»rapa<-e  ininui'  ro^lruiii;  surface  Rmooth;  fingers  narrowly 
gaping  in  both  sexe.". 

Ainbubitory  leg»  tileniler,  uDanned  ex<«pt  for  a  Rpiiiiile  at  the  end  of  the  menu. 

The  entire  eiirfan;  of  llie  I'nib  except  the  liners  is  i-overe<l  with  a  tihort  dense  coat  of  vesicular 
pubescence,  wliii-h  it*  thinner  and  more  eamily  rubhe<f  off  from  the  top  of  the  buttons.  There  are  also 
'  long  (<leu[ler  hain>  except  on  the  elevationi>. 

Diinriigiotu. — t'etimle,  ty|ie,  nieilian  lenf^th  V2.'i,  including  horns  14.7,  width  10.4  mm.;  male, 
station  40HI,  meilian  length  11.1,  im-ludinK  homm  14,  uidtli  O  mm: 

lUMrihutioii.—t^utb  coaut  nt  Molokai  Ixlanil.  Ititi  In  1K1!  fathoiiiK,  station  3SS5  (type  locality):  wet^ 
coatit  of  Hawaii  Island.  I'JK  to  147  falhi.ms,  Htalion  4U45;  mirlh  <.i>aet  of  Maui  Island,  143  to 220  fathoms, 
BtatioDH  407fl,  40«0,  and  4081;  northwcnt  coast  of  Oahu  Island.  195  to  1241  fatbome.  station  411.'>.  Cat. 
No.  of  type,  297l«. 

This  species  in  ita  honis  an<l  orbits  appn>aclies  N.  Miiiijitotii  (Miers),  from  which  the  differeni'e  in 
the  ezcre8cen[K>a  u'ill  reailily  separate  it,  aiiil  should  the  genua  O^yi'Uuroiton  Mlere  be  maintained 
apart  from  SpliriiimiTciniw,  our  i<pe4'ie^  elinuld  belont;  to  the  fiinner.  The  orbits  are  truly  PiaiDe,  there 
being  a  tleeplsh  sinus  alKive,  between  (he  supraiH'ular  eave  nnd  the  )>i»<torltiUl  I'Up;  the  inferior  ainos 
is  as  deep  ac,  hut  much  narrower  tliaii,  in  S.  niim/imjni  (w*  Miers,  Challenger  Brachyura,  pi.  vi, 
fig.  1  6). 

Huenia  proteua  (de  llaaii)- 

Uuenia  iiroteim  Alcock,  Jour.  Ar<iat.  Soi'.   Beuj^l,  I.XIV,  iK9<'j,  195,  and  synonymy.     Bornulaile, 
Fauna amKieogr.  Maldiveami  l*'c>adive  Ari'li-.II.IiWi,  U'Xt  tii;.  1:.'4,  pi.  x[.vi[,flgs.l  and3,1903. 

i)'«rrJWio».— South  coasft  of  Motultai  island,  7;l  to  4S  lall \f,  station  :J849;  Auau  Channel,  43  to 

32  fathoms,  station  :{872;  vicinity  of  Uyaaii  Island,  U)  to  30  fathuuis,  stations  39.'>5  and  3959;  French 
Frigate  Shoal,  14]  to  17j  fathoms,  stations  :i>HiK,  It'NiH,  and  39T0;  vicinity  of  Moilu  Mann,  20  to  183 
fathoms,  stations 414ft,  415K.  41(>l.  and  41<i4.  Hawaiian  Islands,  A,  (iarrett,  1  female,  in  Mui<eum  of 
Comparative  Zoology. 

Bimocarcinus  simplex  (l>anu). 

Simocarrinut  nimpU.r  .\lcm-k,  Jour.  .\si«l.  So<\  Ilcn^al,  LX IV,  1K95,  196,  and  synonymy. 

Hilo,  H.  \V.  llciistiaw;  II lulu  Heef;  Wnitiki  ilea<h;  Ijiysan;  Hawaiian  Islands,  W.  H.  Pmbb, 

in  Philadelphia  Academy  of  Natural  Sinenifs. 

Oahu  or  .Maui  (l)ana|.     Honolulu  (Cano). 
A  lobule  is  jiresent  at  either  extremity  of  the  posterior 
IwniiT  of  the  carapace.     The  tip  of  the  roetrum  sometimes 
sliows  signs  ..fbiflin'ation. 

Echincecua  peatagonus  Rathbun. 
Echin-cii'  peutiifionm  Rathbun,  Proc.  U.  8.  Nat.   Mus., 

XVll.  1N94*(10. 
Vicinity  <>i  MihIu  .^laJn1.  2ti  fathoms,  station  4147;  I  male. 
Male   of  NkMii'   sha|>e  as   female,  anterior    portion    lees 
defiexed;  roi-lrnm  not  eman,'inalc;  length  10.2,  width  9.4  mm. 
Fia.  S7.— ErfiinffoM  peniaootiut.  male,  staiior  Hensttuus  mouoceros  |  Ijitreille). 

Meyi:!!!,!}!/   .,iimmrro>  Alcock,  J.mr.   Asiat.   Soe.   Bengal, 
LXIV,  18S.i.  1«7,  Bn<l  synonymy.     Ilorradaile,  Fauna  and  Ge.i«r.  Maldive  and  Laccadive 
Arch.,  IT.  190:1,  (iWi. 
/•wlnftufiuii.— Vicinity  "t  Ijiysan  Island,  10  to  1(>  fathoms,  stations  IVUm  anil  3962;  French  Frigate 
Hhoal,  14)  to  I6j  fathoms,  station  3%)4;  vicinity  <if  Mmbi  Miinu,  IM  to  Hi  fathoms,  stations  3978  and 
4162;  Honolulu,  IHOI;  reef  in   front  of  Honolulu,   1901;e«stand   west  coasts  of  Maui,  A.  tiareett,  in 
Museum  of  ComiMirHlive  Zoolojjy. 
Lahaina,  Maui  (Dana). 
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Acanthonyx  simplex  Dana. 

AtviiUhoitffx  fhnplejt  Dana,  Cnist.  T.  S.  Expl.  KxiknL,  I,  126,  1852;  pi.  v,  fig.  4  a-</,  1856. 
Hawaiian  Islam Ui  (Dana). 

Halixnus  hilg^ndorfi  ide  Mam. 

lIitaMewut  hihjendorfii  AlciH-k,  Jour.  Asiat.  ^h:.  Bengal,  LXIV,  1S95,  2<)9,  and  synonymy. 

Vifinity  of  Laysan  Island,  16  fathom.",  station  :5«.Mi2;  om*  female  U'aring  eggs.  Total  length,  with 
home,  14  mm. 

The  marginal  hepatic  projeetit»n  is  larger  than  repreeente«l  by  de  Man.  The  Hubmarginal  tuber- 
<*les,  said  to  be  Ijehind  the  one  which  lie.s  aljuve  the  ba.*^  of  the  cheliiH»<l,  are  not  develope^i. 

A  young  specimen  is  also  in  the  collection  without  laljel  nf  station^ 

Halimus  tenuicomlB  (  P<ic«ick  ). 

Halimvs  tenaicoruU  l^rhhwu,  Bull.  Mas.  Conip.  Zool.,  XXXIX,  1J#U2,  13^^,  and  synonymy.     Bor- 
radaile.  Fauna  and  (ieogr.  Maldive  and  Lacx-adive  Arch.,  II,  687,  IIHXJ. 

On  the  upper  margin  of  the  orbit,  Iwtween  the  suprao<rular  eave  and  ]>ostCK'ular  lobe,  there  ifl  a 
small  epine  which  is  larger  in  smaller  specimens. 

DiMiribntion. — South  coast  of  Molokai  Island,  2:i  t<>  24  fathoms,  station  1^847;  Auau  Channel,  43  to 
32  fathoms,  station  3872;  vicinity  of  l^ysan  Island,  10  to  !(>:{  fathoms,  stations  39.36.  :{9.39,  3940,  3955, 
3959,  and  3962:  French  Frigate  Shr>al,  14i  to  16J  fathoms,  station  3iHi8;  vicinity  of  Mmlu  Manu,  32  to 
46  fathoms,  station  3978;  vicinity  of  Kauai  Ireland,  tix  to  179  fathoms,  station  4128;  vicinity  of  Mo<iu 
Manu,  20  to  71  fathoms,  station.^  4144$,  4149,  4158,  4159,  and  4171. 

Halimus  ovatus  ( I>ana). 

Lahahw  omta  Dana,  Crust.  V.  S.  Kxpl.  Expe<l.,  I,  93,  1852;  pi.  ii,  fig.  1  a-f^  1855. 

Lahaina,  Maui  (Dana). 

Perinea  tumida  Dana. 

Perin^n  (iimhh  Dana,  Crust.  V.  S.  Kxpl.  KxihmI.,  I,  114,  1852;  pi.  iv,  fig.  1  n-f,  1855. 

IHa4nhtttiou. — Kailua;  Honolulu;  l^iysan. 

Lahaina,  Maui  (Danat.  Hawaii  (Stim]isonj:  one  speirimen  labele<l  ^'Sandwich  Islands,  X.  Pac. 
KspL  Kxi)e«l.*'  in  Museum  of  Comi^irative  Z<M)logy. 

The  Qpper  margin  i>f  the  orbit  is  not  so  deeply  hollowe<l  out  as  in  I>ana*s  figun*  and  the  tul^rcle 
either  side  of  the  cardiac  region  is  larger. 

Ghlorinoides  gpoldsborou^hi,  sp.  nov. 

(PI.  XIV,  fig.  7.) 

Surface  granulous;  two  median  ga.^tric  spines^  one  intestinal,  two  cardiac  side  by  side,  two  large 
branchial,  one  of  which  is  much  further  in  and  a  little  behind  the  other;  the  outermrist,  which  marks 
the  |Mttften>lateral  angle,  has  a  smaller  spine  in  front  of  it;  two  flattened  IoIm^  on  margins  of  hepatic 
and  branchial  regions. 

Ro«tral  horns  a)x)ut  one-thinl  as  long  as  post-fn'tntal  portion  of  carapace.  Supra-ocular  eave.  with 
a  subtnincate  tof^th  at  anterior  and  {Misterior  an^Hes.  the  latter  less  advanceil  than  ]x>st<'M'ular  spine; 
intenneiliate  spine  long. 

Basal  antennal  joint  with  lateral  margins  very  pronjinent,  each  terminating  in  a  slender  spine, 
otherwi.*<e  unarmed. 

Chelip(f<ls  of  male  nearly  f)ne  ami  one-half  times  total  length  of  <>arai>ace,  stout;  crests  of  arm  and 
wrist  irregularly  dentate,  a  spine  at  distal  end  of  arm;  cheli|>eds  of  female  very  slender  and  only  as 
long  as  postroetral  fxirtiou  of  (>arapace. 

Legs  decreasing  rapidly  in  length,  first  ]>air  in  male  as  long  as  ('holi]>e<l  less  half  of  fingers,  in 
female  exceeding  chel if  >in1;  meral,  cariial,  and  proiHxlal  joints  spiuulous  above,  the  meral  joints  each 
with  three  spines  at  ilistal  end. 
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11  3S.'i9,  Icnjtth  I 


of  liunis  16.-t,  width  wilhoat 


Dimewion*. — Mi 
spines  A.3  niiu. 

IH»tribulioii.—fii>nth  t'OB)4  of  Molokni  Ixlnml.  VU  to  l:!0  [atlmiiie,  xtation  3KM;  Pailolo  Channel. 
127  to  1-18  fathomn,  otationii  3S.'>»,  m'StI  (ty|ie  locality),  nnrl  :»,S<i.     Cat.  X<>.  [>f  type,  2969H. 

In  tlie  arrnnicenieiit  of  tlie  cloival  Hpinc^  this  iipm'ieH  re»('iiibl<4i  <.'.  timliiUf/r  (Hajiwell),  but  in  the 
latter  the  spines  of  the  (loxterior  lialf  are  HjiatuliFonii,  tliu  xtipnuK'tilar  (sive  'w  moTe  projecting,  the 
hornR  more  upreailinj;. 

Named  for  Mr.  K.  I...  (iolilslmroiijih,  one  of  the  Fitili  Ciiiiiitiiivion  i-ollectorx  on  the  Hawaiian 
espe<tition  of  1901. 

With  regard  to  rhli/riaoi-lm  llaxwell,  1H80,  vx.  Arardliophnjf  A.  Mihie  ^Iwardx,  1865,  hoth  Ak-ock 
(Jour.  Asiat.  Ro<-.  Bengal,  LXIV,  18»r>,  241)  and  Mien<  (Challenger  Brai^hriira,  52,  lti8«)  have  over- 
looked the  fact  that  Mierx  himxelf  dt>!<i>.'niited  the  ty[>eof  Aninlhophnjt  (Jour.  Unn.  Soc,  I.,onih>n,  XIV, 
1879,657]  as  A.rrinthiinum  X.  ^lilni-  Kdwardx:  the  type  therefore  oan  not  Ix'changnl  and  the  important 
point  yet  to  be  deteniiineil  in,  not  wliethtT  ''.  U-nuiriiiina  [lawwell  (the  tyjie  of  Cldorino'dn)  is  conge- 
nerie  with  .1.  nnileniHi  A.  .Milne  hjlnanls,  hut  whether  it  i»  congeneric  with  .1.  erittimanui  A.  Milne 
Edwarde.     If  this  proves  to  lie  (he  <'axe,  then  llie  name. IniH/Ziup/irw  mui^t  take  the  place  of  Chfoptiioidtt. 

Schizophrya  hilensia,  xp.  nov. 


A  smaller  spe^^ies  than  S.  a*itfra.     Surfaw  liairy  e 
Carapace  nonin^niiloiu',  punctate;  three  gastric 


icept  the  chelipedc,  which  are  nearly  naked. 
xpinuleH  in  a  narrow  trianjtle,  liase  forward;  two 
canliac  tiil>en-le8  Hiile  by  xide;  aehort  intes- 
tinal ppine;  a  hranchial  spinule  on  either 
side  of  it:  two  longer  Hpines  on  jiosterior 
niargin,  either  side  of  middle;  live  spiDen 
forming  a  marginal  I'urve  on  each  side,  the 
first  hepatic. 

So  aci-e»mryspinen  on  rostrum;  home 
siniight,  sharp,  one-xixth  as  long  aa  punt- 
frontul  [Hirtioii  of  I'arapace. 

Supram-ular  eave  thick,  \U  posterior 
anKle  proji-ctint;  aa  an  ai^te  tooth;  post- 
(H-nlur  xpine  siniple,  broail  at  base;  int«^r- 
mcliate  xpine  long, 

Chelipedx  xinooth.  Meral  joints  of 
legs  ending  in  a  H)iar|)  tuliercle. 

Olherwixe  much  as  in  S.  raptm. 

Length  of  lan^t  sjieciinen,  a  female, 
on  meilian  line  17.-%  lenij[th  to  tip  of  horns 
lt).K,  wiilth  withont  spinex  12.8  nim. 

IIIlo,  Hawaii,  El.  W.  Henxhaw,  1  male, 
4  females,  tyi>es  (Cat.  No.  21(794).  Wwl  I'oast  of  Slaui,  A.  (iarrctt,  l)ctol«r  27,  185fl,  in  Mwenin  of 
Coni|>Hrative  Zoology.  Hawaiian  Ixlaiuls.  A.  (iarn-lt,  Ajiril  2.">,  IHtMl,  in  Mnseum  of  Comparative 
Zool<%y. 

"  cervicornia  (llerbxt). 

.  NaiMili  (I),  111,  IHWi,  1112  and  177. 
.  So,'.  Henpil.  LXIV,  18*=.,  24H, 


ci.  St!.— .SrA/aipftrii, 


Ophtbati 

riiMCani).  iloll.  S,h' 
f>rm«AIcK'k,  Joiir- 

Hoiioluln  (Cano). 

Sfii'ippa  hirtipee  Dana,  Cruxt.  I'.  S.  Expl.  Kx|ied.,  I 
Mlcip/Ki  phihira  AlciH'k,  .Jonr.  .Vxial.  .'^oc.  Ili-ugiil,  1. 
Ualm,  II.  Mann,  lWi4,  in  Mnxi'nm  of  C<>in|i>miiiv<- : 


Micippa  pbilyra  (llerbst). 

]H.^)2;  111.  I,  lig.  4 


1855. 
■ynonyniy. 


lini  Kiilhl.1111,  I'm 
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Micippa  parca  Aloock. 

Mirippa  margaritifera  var.  parcti  Akxx*k,  Jour.  Asiat.  Soo.  Bengal,  LXIV.  1895,  253:  Illua.  Zool. 

Investigator,  Pt.  VI,  pi.  x.xxv,  6g.  4,  1S98. 
MinpjKt  p<ircn  Borradaile,  Fauna  an<l  GiH>gr.  Maldive  and  Laccadive  An-h..  II,  1903,  689. 

DiMfribfithn. — French  Frigate  Shoal,  14i  to  17*  fathoms,  citations  .3968,  3970.  and  :^71;  vicinity  of 
Modu  Manu.  *J3  to  26  fathoms,  station  4146. 

In  our  specimens  the  superior  fissures  of  the  orhil  are  more  V-shape<l  than  in  the  fijnire  cited,  the 
outer  margin  of  the  hepatic  region  more  pn>n«)unce*lly  spinulous,  the  lower  j^art  of  the  front  broader, 
being  twice  a^  wide  as  itii  height  below  the  attachment  of  the  l>asal  joint  of  the  antenna. 

Family  PARTHEXOPII>.€. 

Parthenope  { Platylaznbnis )  nummifera*  sp.  nov. 

( PI.  XIV,  fig.  4. 1 

Surface  pubeecent  Widest  part  of  carapace  in  line  with  the  anterior  margin  of  the  cardiac  region. 
A  hollow  at  the  posterior  comer?  of  the  mesogastric  region  and  another  between  hepatic  and  branchial 
regions.  Surface  covered,  but  not  clo!>ely,  with  tubercles  of  variable  size  which  are  somewhat  mush- 
roomlike,  the  stalks  very  short  and  thick,  tops  very  finely  and  densely  granulate:  intermediate  space 
more  sparingly  granulate:  of  these  tuliercles  the  largest  are  one  median  gastri*-,  une  median  cardiac,  a 
cluster  on  the  anterior  elevate<i  portion  of  the  branchial  regions.  >^pines  of  surfare  granulated,  blunt, 
not  long,  di::poseii  as  follows:  One  at  rear  end  of  the  branchial  regi'in,  one  inetlian  at  rear  end  of  car- 
diac region:  one  marginal  hefiatic  a  row  of  aUmt  six  on  the  an tero- lateral  margin  of  the  branchial 
region  of  which  the  posterior  is  the  larger:  l)et\veen  it  and  the  dorsal  branchial  spine  a  row  of  two  or 
three  small  but  elevated  tubercles:  a  spine  on  p< >stero-lateral  margin  at  end  of  bn»ad  depression  which 
separates  canliac  from  elevated  part  of  branchial  region;  from  this  spine  a  row  of  tulierclee  running 
along  the  depressiun.     A  ri»w  of  small  tnben*les  on  posterior  mar^n,  the  entl  one  lurgest. 

Beak  small,  prominent.  tri6d:  upper  manrin  of  antennulary  cavitie:?  spinulous.  Upper  orbital 
border  very  thick,  a  large  forw*anl-projetning  tul>en*le:  edge  crenulate. 

Chelifie«ls  of  male  3 J,  of  female  2 J  times  as  l«ing  a-*  carapace,  oivered  with  tubercles  like  those  of 
the  carapace,  margins  armeii  with  very  short  siout  spines  or  jwiinteil  tubercles,  arms  bluntly  angular. 
In  both  sexes,  the  hands  are  mutably  une«iual  in  stoutness,  the  fingers  of  the  larger  one  widely  g:iping. 

Legs  very  slender,  aniie<l  with  small  stout  spines. 

Dhtifvutioiu*. — Male  tyi>e.  length  15.2.  width  16.7,  lem;th  of  larger  chelii>eil  55.5  mm. 

DiMrihition, — South  coast  of  <)ahu  Island,  51  to  2:i><  fathoms.  .'»tations  :{8()9  ami  3811;  simth  coast 
of  Molokai  Island,  2:J  to  212  fathoms,  stations  :K^8,  :IS45.  :;S46.  ami  :is47:  north  coast  of  Molokai 
Island,  6«>  to  96  fathoms,  station  3906;  vicinity  of  Knuai  Island,  50  to  29tt  fathoms,  stations  1^987  and 
399U  northeast  coast  of  Hawaii  Islaml,  63  to  113  fathoms,  statioa<  4062  (tyi)e  locality)  and  4064; 
Alennihana  Channel,  49  to  176  fathoms,  station  4066;  vicinity  of  Mo<lu  Manu,  71  to  160  fathoms, 
sUtion  4150.     Cat.  N«i.  of  iyp»\  2«»S26. 

Variationjt. — The  sinirle  specimen  from  station  3811  is  a  well-marked  variety.  All  the  spines  are 
sharper  and  more  prominent  than  in  the  typii-al  form,  ami  in  i^lai-e  of  the  larger  tubercles  on  the 
carapace  of  the  latter  there  are  sharp-pointed  spines,  as  i>ne  on  summit  of  gastric,  of  cardiac  and  of 
branchial  regions. 

In  many  examples  the  tuben-les  of  the  branchial  ele\*ation  are  more  or  less  run  ti:)gether,  forming 
large  blister-like  patches. 

Near -P.  (P.)  erhinota  (Herlist)"  (pi.  .w,  fig.  8i  of  which  a  sj^wimen  from  the  Orissa  coast  has 
been  kindly  sent  me  by  Major  Alcock.  <  Kir  sjKvies  is  smaller  and  narrower,  genital  region  <lepn^*ieil, 
interspai*es  l>etween  elevations  nu.ire  graniilat4f«l,  chelijHMis  ainl  legs  longer,  lower  margin  of  <li.'*tal  en*! 
of  larger  cheliped  c<.»nvex.  In  F.  »c?{iuatn  the  me<lian  spine  on  the  gi'iiital  regiim  is  as  ele\'ated  a«*  the 
two  on  the  gastric  and  canliac  regions. 

Also  ver\'  nearly  relateil  to  P.  rerruoufi  i  Studen  ( .\bh.  K.  Akad.  Wiss.  Berlin,  1882,  9,  pi.  i,  tig.  2 
a-6,  1883)  which  has  fewer  and  larger  tulx^rcles  on  carapace  and  chelipeds,  and  less  flattened  and 
smoother  legs. 

a  See  Lambnu  (Ftatyiambrus)  eekinatms  Alcock.  Jour.  AsUt.  Soc  Bengal,  LXIV,  1806, 2&t,  and  synonymy. 
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Parthenope  (Platylaxnbnis)  stellata,  pp.  nov. 

(PL  XV,  figH.  1,  2,  and  7.) 

Carapace  subtriangular,  one  and  a  half  timing  a^  broad  a^  long.  A  shallow  post-hepatic  constric- 
tion. Surfa(?e  of  carapace  and  chelii)e<lH  covered  everywhere  with  flattene<l  stellar  granules,  varying 
in  size  and  densely  placwl.  Branch io-cardiac  and  l>ranchio-hepatic  depressions  not  very  deep.  Pro- 
tul)erance8  Hurmounte<l  by  a  tulxjrcle  di.spo^H^l  ea*  follows:  Threi*  gastric  in  a  triangle  base  forward,  two 
median  cardiac,  the  anterior  much  the  more  [»rominent,  two  branchial,  the  |K>8terior  on  postero- 
lateral margin  and  Ixjtth  in  line  witli  one  at  end  of  ]M)Hterior  margin. 

Front  narrow,  tip  tuberculifornj.  The  outer  angle  of  the  anteunulary  fossette  is  a  projecting 
tooth. 

A  small,  blunt  spine  near  i)08terior  end  of  hepatic  margin.  Thirteen  or  fourteen  similar  spines 
on  antero-lateral  margin  of  branchial  region,  the  la«t  of  which  forms*  the  lateral  angle;  near  it,  on  the 
transverse  i)ortion  of  the  postero-lateral  margin,  two  or  three  spines. 

Chelipeds  massive,  in  the  male  three  times  as  long  aw  caraimce;  surface  nodular;  arm  obecurely 
prismatic,  margins  armed  with  short,  granulated  spines,  those  of  the  posterior  margin  the  larger,  the 
row  being  continued  proximally  on  the  upper  surface.  One  chela  a  little  stouter  than  the  other, 
marginal  protuberances  very  nodular  and  irregular,  the  largest  near  middle  of  inner  mai^n.  Fingers 
of  larger  chela  gaping.  In  the  type  the  pollex  of  the  smaller  claw  is  entirely  lacking,  the  propodoa 
being  truncate  at  the  distal  en<l,  with  the  lower  corner  smoothly  rounde<l. 

Legs  very  rough,  with  spinulous  borders  and  surface  sharply  granulate;  lower  surface  of  all  the 
legs  and  upper  surface  of  merus  of  the  first  to  third  jjairs  relatively  smooth.  Distal  two-thirds  of 
propodus  and  basal  half  of  dactylus  clothed  with  long,  coarse  hair. 

Variations, — The  above  description  applies  to  the  type  si)ecimen  only.  A  smaller  nude  (station 
4045)  shows  the  tubercles  and  spines  all  sharp  instead  of  blunt  jK)inteil,  and  lacks  the  hair  near  the 
ends  of  the  legs. 

Five  of  the  other  six  specimens  are  so  different  from  the  type  as  almost  to  be  declared  an  inde- 
pendent species.  They  may  be  known  a.s  P.  (  P. )  .tti'Uata  Inmnom.  The  branchio-cardiac  depression 
is  deep,  and  another  depression  runs  along  the  outer  side  of  the  branchial  Region,  adjacent  to  the 
marginal  teeth.  The  elevate<i  part  of  this  region  has  a  row  of  large  pits  through  \i^  middle,  and  similar 
lines  of  pits  dividing  the  gastric  region  in  thrt.»e  and  roughening  the  chelii)e<ls.  The  granules  are  in 
large  part  continent  and  thus  obliterated,  especially  on  the  higher  parts  of  the  carapace  and  the  cheli- 
peds. The  legs  have  smooth  surfaces,  thin  cristate  margins  which  are  somewhat  crenate  or  dentate  in 
the  merus  and  are  destitute  of  long  hair.  Along  with  two  of  this  variety  from  station  4100  is  one 
which  is  intennediate  between  the  typical  and  varietal  form,  the  stellate  granules  lx?ing  everywhere 
fairly  well  shown,  an<i  also  the  lines  of  pits. 

Still  a  third  form  seems  worthy  of  a  distinguishing  name,  P.  (P.)  sfellaUi  rompUmaUi.  It  differs 
from  the  type  in  the  surface  of  carapace  and  clielipnls  l)eing  smooth  to  the  naktnl  eye,  though  under 
the  lens  finely  punctate  an<l  roughened;  the  elevations  which  in  the  other  forms  are  crowned  with  a 
tubercle  or  spine  are  here  low  and  smoothly  rounded;  the  tul)ercle  or  spine  at  the  inner  third  of  the 
jKwtero- lateral  margin  is  represent^nl  by  a  triangular  nixlule;  tulnTcle  at  each  end  of  posterior  margin 
large  and  round;  antero-lateral  teeth  broader  and  more  dentiform  than  in  other  fonus;  no  teeth  nor 
spines  at  outer  end  of  jMJstero-lateral  margin,  l>ut  a  noilule  on  the  dorsal  surface  at  that  point  may 
represent  them;  marginal  spines  of  chelipeds  inclining  to  sharp;  legs  approaching  the  type  in  rough- 
ness; margins  prominently  spinate,  without  long  hair. 

Distribution. — South  coast  of  Oahu  Island,  238  to  52  fathoms,  station  3811  (type  locality),  1  male 
(Cat.  No.  29839);  south  coast  of  Molokai  Island,  109  to  182  fathoms,  station  38.35,  1  female /ocunoaa; 
west  coast  of  Hawaii  Island,  198  to  147  fathoms,  stiition  4045,  1  male  hicunoitu  type  (Cat.  No.  29842), 
1  male^harp-spined  variety;  Pailolo  channel,  130  to  151  fathoms,  station  4UX),  2  male  lactinosay  1  male 
intermediate;  northwest  coast  of  Oahu  Island,  154  to  195  fathoms,  station  4114, 1  small  female  ^acu7io«a; 
vicinity  of  Kauai  Island,  257  to  312  fathoms,  station  4132,  2  male  romphymta,  tyi>e  (Cat.  No.  29845). 

This  species  can  be  told  at  once  by  its  very  bn^ad  form,  stellate  granulation,  and  in  the  variety  by 
the  lines  of  pits. 

The  type  specimen  has  several  stalked  ])arnac]cs  attached  and  also  a  worm  tube  adherent  to  the 
whole  length  of  outer  surface  of  right  or  larger  chelii>ed.  A  much  smaller  individual  from  station 
4045  repiiesenting  the  sharp-spined  variety  has  also  a  barnacle  on  the  carapace. 
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Parthenope  (Bhinolambnis i  lamellig^era  (White). 

(PI.  XVII,  fij?.  1.) 

LambrfUf  InmelUger  White,  Lipt  CniPt,  Brit.  Mus.,  12,  1S47  (nomen  nudum);  Proo.  Zool.  Soc. 
London.  XV,  1847,  58.  Mien»,  Ann.  Mag.  Nat.  Hist.  (5),  V,  18S(),  2:i0:  Challenger  Kept., 
Zool.,  XVII,  1886,  93  (//..  rnmphii  Bleekcr). 

Ijamhru9  lameUifrou$  Adaniii  &  White,  Voy.  >Sauiarang,  Cnist.,  2t>,  pi.  v,  fig.  1.  1848. 

Carajiaf'e  with  ^^l^i^lm  a  little  longer  than  broad,  iU?  wirfat-e  covered,  though  not  closely,  with 
granulate<l  tul>en'U*s  and  cylindrii-al  blunt  spines.  Five  nie«.lian  spines,  one  gastric,  three  caniia<.\  one 
|xjsterior  marginal;  two  side  by  side  on  gastric  in  front  of  median:  one  large  branchial  spine  forming 
the  middle  one  of  a  longitudinal  curve  of  three;  on  antero-lateral  margin  of  branchial  region  a  row  of 
about  eight  small  spines.  Hepatic  region  prominent,  with  one  noticeably  long  spine.  Orbital  region 
prominent,  carapace  distinctly  constricted  l^ehind  it.  A  spine  on  dorsal  surfa4*e  of  each  supraocular 
eave.     Rest  rum  strongly  deflexed,  narrt»w,  armed  with  two  or  three  small  spines  on  each  side. 

Chelipeds  in  adult  female  from  two  to  two  and  two-fifths  times  as  long  as  irarapace;  covered  with 
sharp  and  granulated  tubercles,  and  on  the  margins  rough  triangular  spines.  Anterior  or  inner  margin 
of  arm  with  about  fi\Q  long  spines  and  at  the  distal  end  three  or  four  smaller  ones;  above  a  row  of 
about  eight  ver>'  uneven  spines  and  on  the  outer  margin  two  or  three  large  ones.  On  inner  margin 
of  hand  about  six  lai^ge  spines,  on  outer  margin  five  to  seven  large  ones,  and  two  or  more  on  upper 
surface.     Spines  of  lower  margin  of  cheliped  small,  but  fairly  uniform  and  very  jagged. 

Legs  almost  smcx^th,  arme<l  only  with  a  few  rough  tuberi'les;  tranifversely  lianded  in  two  colors. 

There  are  only  two  large  specimens  (females)  in  the  colle<"tion:  the  larges-t,  which  is  laden  with 
eggs,  has  the  prominent  spines  much  less  developed — that  is,  lower,  blunter,  and  more  tuberculiform 
than  in  the  specimen  slightly  smaller.  The  largest  male  is  14  mm.  long,  and  its  chelipeds  are  just  as 
long  in  proportion  to  the  carapace  as  in  the  adult  female.  Small  specimens  are  much  smoother  than 
lanze  ones,  one  the  same  size  as  that  shown  by  Ailatns  and  White  (loc.  cit. )  agreeing  ver>'  well  with  the 
figure. 

/>#w«'w*iV>wj«. —Female,  station  3861,  length  51.2,  width  49.5  mm. 

i>wrfn6M/«o/i.— South  c<ia<«t  (»f  Molokai  Island.  23  to  6*)  fathoms,  stations  3847  and  3850;  Pailolo 
Channel,  30  to  52  fathoms,  staticm  :iS61;  Aiiau  Cliannel,  13  to  43  fathoms,  stations  3871,  ;W74,  and 
3876;  vicinity  of  Kauai  Island,  2:^7  ti>  164  fatlioms,  station  31»84;  vicinity  of  Modu  Manu,  23  to  56 
fathoms,  stations  4146  and  4164. 

This  species  seems  not  to  differ  much  from  P.  (A*.)  longi^piim  Miery.  <See  Alcock,  Jour.  Asiat. 
Soc.  Bengal,  LXIV,  1S95,  266.)  The  rostrum,  however,  is  narrower  and  arme<l  along  the  sides  and 
there  is  only  a  single  spine  on  the  posterior  bonier  in  the  midille  line. 

Parthenope  (Aulacolambrus)  hoplonotus  ( Adams  &  White). 

Lambrm  { Aulacolambrus \  ho/»lom4u*  Alcjx-k,  Jour.  Asiat.  Soc.  Bengal,  LXIV,  1895,  273,  and 
svnonvmv. 

East  coast  of  Maui,  .\.  <Tarrett,  1  drie<i  sjiecimen,  in  Museum  of  Comi»arative  Zoology. 

Parthenope  (Aulacolambrus)  white!  (.\.  Milne  Fxl wards). 

(PI.  XV,  fig.  5.) 

Lambru*  (Aulaeolamhrus)  ichitei  Alcock,  Jour,  .\siat.  !fkH\  Bengal,  LXIV,  1895,  274. 

South  cosuft  of  Molokai  Island,  23  to  24  fathoms,  station  :^47:  1  male. 

This  specimen  differs  from  the  figun*  given  l»y  Adams  ami  White  (Voy.  Samaraug,  Crust.,  pi.  v, 
fig.  3)  in  the  following  jwirticulars: 

The  me<lian  spines  are  much  lower;  the  tubt'rcles  and  granules  'ff  the  i-arajXK'e  are  more  numerous; 
the  large  lateral  spine  ex  ten*  Is  further  sideways;  on  it.-?  iM».<»terior  l>ase  are  two  teeth;  the  subme<lian 
pair  of  spines  on  the  ]>osterior  margin  are  very  much  smaller. 
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Parthenope  (Parthenolambrus)  calappoides  (Adams  A  White). 

(PI.  XV,  fig.  6.) 

Lamhru9  ( PnrilieruAnmbrux)   vaUippoid*')*  Ah^n^k,  Jour.  ■  .\siat.  Sck*.  Bengal,  LXIV,  1895,  275,  ami 
pynonymy.     Borradaile,  Fauna  an<i  (uM>jrr.  Maldive  and  Laci'a<live  Arch.,  II,  1903,  (590. 

Distribution. — South  coast  of  Molokai  Island,  4'.i  to  6*)  fathoms,  fltationn  3845,  3846,  and  3850;  Aiiau 
Channel,  28  to  43  fathoinn,  station  :^7H;  vicinity  of  Kauai  Island,  40  to  2S{S  fathoms,  stations  3982, 
3987,  and  4002;  northeast  coast  of  Hawaii  Islantl,  24  to  83  fathoms,  station  4061;  vicinity  of  Kanai 
Island,  68  to  179  fathoms,  station  4128;  vicinity  of  Modu  Manu,  26  to  56  fathoms,  stations  4148  and  4164. 

This  species,  as  Alcock  has  said,  is  very  variable.  In  most  S]>eiumen8  the  regions  are  not 
carinated  nor  sharply  rained;  in  some,  however,  notably  those  from  stations  3982  and  4164,  there  is  a 
very  high  nodule  on  the  ga<»tric  and  on  the  cardia<'  region,  the  branchial  region  has  a  rather  strong 
carina,  w^th  a  tuljercle  at  its  mi<ldle,  the  hepatic  region  is  narrowe<i  and  thickene<l  and  in  consequence 
widely  separated  from  the  branchial  region,  the  supraoi'ular  lol)es  are  extremely  high.  Between  this 
form  and  the  typical  are  gratlations,  even  in  individuals  from  a  single  station,  as  4061. 

Another  remarkable  variety  is  represented  by  an  ovigtTous  female  from  station  4148.  This  form 
varies  in  adiffertmt  way  from  the  ty{)icid,  and  were  it  not  for  the  extraordinary  diversity  which  I  have 
found  in  other  sjxH'ies  nf  Pnrtheuopt^  o.  g.,  /*.  Mellnta  and  /*.  numinifeni,  I  should  descrilie  it  as  a  distinct 
species.  All  the  margins  of  the  cara pact*  are  more  spreading,  the  fnmt  is  less  vertical,  the  posterior 
margin  forms  a  more  pn)<luce<l  loU',  the  antero-lateral  lM»rdrr  is  more  limlvlike,  the  lateral  anglers  are 
stronsrly  upcurved.  A  long  gastric  and  cardiac  spine.  Surfatv  of  carapait*  and  chelipeds  <*risply  gran- 
ular and  margins  of  the  latter  sharply  dentate.  On  the  proximal  half  of  ui)per  margin  of  palm  a  very 
thin  lamellar  lobe  with  crenatetl  edge.  In  other  sfKH^'imens  this  lobe  is  either  absent  altogether,  as  in 
the  typical  form,  or  represented  by  a  thick  blunt  nodule,  as  in  the  nodular  variety  from  station  3982 
described  above. 

Daldorfia  horrida  (Linnu;us). 

(PI.  XIV,  fig.  5.) 

Parthenope  fi/)rrida  Wcocky  Jour.  Asiat.  Soc.  Bengal,  LXIV,  1895,  279,  and  synonymy. 

DistribtUion.—Auau  Channel,  21  to  4:>  fathoms,  stations  3S72and  :iS74;  llilo,  Hawaii,  H.  W.  Hen- 

shaw;  Oaliu,  H.  Mann,  in  MiLs<Mun  of  (Vunparative  Zt)ology. 

Hawaiian  Islands  (  Randall);  one  large  male,  .1.  K.  Townsend,  collector,  in 
Philadelphia  Aca<leiny  of  Natural  Scieni'es.     Uiysan  Island  (Ijenz). 

In  the  two  larger  s|HM"iinens  the  teeth  of  the  legs  art>  triangular  except  on 

upper  margins  of  merus  joints,  where,  in  the  male  from  st^ition  ,'i874,  they  are 

scythe-shaiKMl,  the  point  of  each  scythe  touehing  or  overla|>ping  the  (.H>nvexity 

Pig.  '^—DaJUlorfia    hor-     **^  the  next,  so  as  to  leavi*  orbieular  interspaces;  in  the  male  from  Hilo,  the 

ri<ia, Hilo.  first ambula-      **scythes"  have  two  points  in  opposite  directions  and  the  l)a8e  of  the  sinuses 

toryleg,  xlj.  is  dentieulate. 

The  sternal  hollow  in  the  largtist  and  smallest  male  is  subtriangular  with 
comers  rounded;  in  the  male  from  station  ;i874,  it  is  transverse  oblong  with  a  shallow  median  iiarti- 
tion.     There  is  also  a  line  of  smaller  cavities  on  inther  side  of  the  male  abdomen. 

Harrovia  truncata,  sp.  nov. 

(PI.  XIV,  fig.  S. ) 

Carapace  hexagonal,  a  little  bmader  than  long;  elevated  portions  finely  granulate,  depressions 
8m(X>th.  Three  gastric  elevations  corresponding  to  tlu'  regional  subdivisions;  a  transverse  curved  fold 
or  elevation  running  acn>S'^  the  cardiat;  and  jmrt  way  across  the  branchial  region;  smaller  and  lower 
nodules  on  the  anterior  branchial  and  hepatic  areas. 

Front  slightly  defiexed,  truncate,  divided  int(t  two  feebly  concave  and  oblique  lol)es  by  a  small 
notch,  and  si^pvarated  by  a  faint  groove  from  the  inconspicuous  «»rbital  angle;  edge  double,  granulate. 
Two  teeth  of  moderate  size  at  lateral  angle;  at  posterior  base  of  the  last  one  a  nmch  smaller  tooth; 
a  notc^h  at  middle  of  postero-lateral  margin  which  is  thick  and  coarsi'ly  granulate.  A  single  line  of 
granules  on  posterior  margin. 
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Endostome  with  limgitadinal  ridj£t»s,  Inflet'ttHl  i>ortion  of  (carapace  and  margin  of  inaxillipe<I 
ftimished  with  cIub-£ihaptHl  9eUv. 

Only  one  ohelipe«i,  the  ripht,  present,  nhorter  and  more  cancroid  than  in  other  specie?;  length 
about  one  and  a  half  times  that  of  caraj»aoe;  surfat'e  granular;  a  brr>ad  tooth  on 
up|>er  and  lower  margins  of  arm  near  distal  end:  a  triangular  t<x»th  at  inner  angle 
of  wrist,  outer  fa<*e  rough.  Palm  as  high  as  its  superior  lenirtli,  ridge«l  lougituili- 
nally  inside  and  out,  there  l>eing  four  ridges  outside,  lietweeu  upfier  and  lower 
margins.     Fingers  stout,  gnxjved.  fitting  cU)se  together. 

Legs  com pre»se<i,  with  sharp,  cristiform  bonlers;  two  tt»eth  on  upper  Ixjrder  p,,,  AO—Harroria 
of  carpal,  one  on  same  Iwnler  of  pn>]xHlal  joints:  last  three  joint**  hairy  l>elow.  truncata,  chela  of 

The  single  8|H'cimen,  a  male,  is  immature.  typ*  male,  -  4|. 

DimniAionjf. — Male,  length  5.o.  width  6.n  mm. 

Type  /oT'f/////.— Vicinity  of  Kauai  Island,  23:5  to  40  fathoms,  station  :{98*2.  1  male  (Cat.  No.  29804 1. 

This  species  is  distinguished  by  the  absem-e  of  a  supraorbital  tooth,  the  short  chelii)eds  and 
dentate  carpal  and  propoilal  joints  of  legs. 

Familv  CALAPPID.€. 

Calappa  calappa  'Linnseus). 

Cnlapfta  fomimta  Alco«'k,  Jour.  A.^iat.  Soc.  EU'iigal,  lAV,  1W>8,  142.  and  synonymy. 
Honolulu;  Honolulu  market;  (.>ahu.  H.  Mann,  in  Museum  nf  Comparative  Zoology. 

Calappa  hepatica  (  Linna'usi .     Native  name,  l*apiiki  '  Owen  i . 

Odappa  hepcUk'a  Alcock.  Jour.  Asiat.  Soc.  Bengal,  LXV.  1S96,  142,  and  synonymy. 

Honolulu;  Honolulu  reef;  Honolulu  market;  Hilo. 

Hawaiian  Islands  ^Randall,  Ey<loux  &  Souleyet,  Dana,  Streets.:  5  specimens  collected  by 
T.  Nuttall  and  J.  K.  Townsend,  in  Phibulelphia  Academy  of  Natural  Sciences.  Oahu  (Owen). 
Honolulu  reefs  (Miers).     Pearl  Harbor  ami  Layman  jLenz). 

Calappa  gallua  (Herbsti. 

Calnpita  fjnUum  Ahfick,  Jnur.  Asiat.  S«k\  Bengal,  LXV,  ISW,  14^,  and  synonymy. 

Hilo,  in  little  tidal  jmk)!.  and  Keaukaba,  Hawaii.  H.  W.  Henshaw:  Kanai,  .\.  ^ tarrett,  in  Mu.seum 
of  Comparativi.*  VjH^Atrzy;  nortli«i.»»t  r«»a.-t  «»f  Hawaii.  24  t«»  8r>  fatlinins.  station  44^1;  south  coa.<t  i»f 
Molokai,  A'.\  t«>  ^y  fathoms,  station  .SsiK);  vii-inity  of  Mixlu  Mann,  3<)  to  ol  fathoms,  station  41-M^ 

Maui  (Dana). 

Note  on  <*olor  of  male,  >tatioii  4i>il:  '*('arai)a(v  and  chelii»e*ls  mottlwl  yellowish,  reddish,  anc' 
gnyish  brown;  under  surface  mottle*!  yellow  and  white;  legs  yellow."     Sea  green  (,llens>haw). 


hawaiiensis  Rathbun. 

\  PL  XVIII,  tigs.  3  an«l  4. » 

yiurnia  hmcniienttis  Rathbun,  Pro*-.  U.  S.  Nat.  Mus.,  XVI,  1S93,  252. 

Dixtrihution.^ljit.  21°  12'  N..  long.  157°  49'  W.,  2ti5  fathoms,  station  3472  (type  locality);  south 
coast  of  Oahu  Island,  5:5  to  264  fathoms,  stations  ;iS10,  3-^13,  and  3919:  vicinity  of  Kanai  Islan<i,  164  to  ;I99 
fathoms,  stations  .39S4,  4021.  ami  4i:iO;  west  c«»ast  of  Hawaii  Island,  2.33  to  19S  fathoin<,  station  4044; 
ni.irth  cf>ast  of  Maui  Island,  17S  to  22t>  fathoms,  stations  40S0  and  4(>.sl :  northwest  coast  of  Oahu  Island, 
154to2S2  fathoms,  stations  4114,  4115,  411H.  4l2t>.  and  4121:  M>uthwest  roa^tof  Oahu  Island,  192  to 
352  fathoms.  .**tation  4122. 

This  species  wa*»  l«ise<l  on  a  single  male  in  which  the  chelii>eds  are  very  unnjual;  awries  of  speci- 
mens shows  that  the  riirht  claw  is  abnrirmally  re<liice«l;  in  the  normal  individual  the  cheli|»eds  are 
subequal  in  size,  and  similar  except  as  to  the  lingers.  Several  exampl«*s  larger  than  the  tyj>e  were 
secured  in  1902;  the  lai^gest,  a  male,  station  40{S0,  measures  40.1  mm.  long  and  55.2  mm.  wide  to  tip" 
of  spines. 
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Two  young,  11  mm.  long:  and  Icsh,  have  proportionally  much  longer  opines,  each  spine  of  the 
raraj)at*e  being  about  one-fifth  a«  long  as  the  width  of  the  carapace  meaeure<i  in  front  of  the  spine;  the 
ann  npine  is  stouter  and  as  long  as  or  longer  than  that  of  the  caraiMice.  The  two  teeth  of  the  poeterior 
margin  are  longer  tlian  in  the  atlult,  and  the  tubercles  of  the  dorsal  surface  much  stronger. 

Mursia  spinixnanuB,  sp.  nov. 

(PI.  XVI,  fig.  1.) 

Closely  related  to  }f.  hicriMinuwa  Alcock  (nmi.  rH»t»p-Sea  Brachyura  Investigator,  2S,  pi.  ixi, 
fig.  8).     It  differs  as  follows: 

The  posterior  margin  is  arme<i  with  thrw,  insteati  of  two,  blunt  denticles. 

The  crest  of  the  arm  is  thret^spintnl,  tlie  innermoj^t  very  small,  the  outermost  longer  than  in  Jf. 

hirrhtimnuUy  and  thn*e-fourths  as  long  as  the  spine  of  the  carapace,  in  the 
young  fully  as  long  as  the  latter. 

Ix)wer  margin  of  hand  arme<l  with  slender  spines  directed  more 
obli(|uely  than  in  M.  cfirtii<pina  Miers  (Challenger  Rept.,  pi.  xxiv,  fig.  2). 
The  inner  surface  has  a  band  of  felt-like  hair  al)ove  the  lower  margin. 
Thumb  longer  than  in  ^f.  birrlfitiinann,  exceeding  its  greatest  width. 

The  three  lol>es  f»f  the  carina  of  the  sei^on<i  nlxlominal  segment  are  more 
nearly  equal,  the  median  only  slightly  wi<ler  than  the  lateral. 

In  the  tridentate  posterior  margin,  spinose  inferior  margin  of  hand, 
and  elongate  thumb,  this  s{)ecies  approaches  J/,  curtispina^  from  which  it  is 
at  once  seimrated  bv  the  wider  carapace,  broader  movable  finger,  and  dif- 

station  :iNT6.  lowt-r  view      ^^*^"^  ^^l^  ^^  ^*'^***'  ^»'^  "PP*^""  "largm  *>f  palm. 

of  orbit  ami  antenna  of  iynnrn;<hniii, — Male  tyix',  length  ;{6  mm.,  width  measured  just  in  front 

male,  x  2^.  of  spines  46.1  mm.,  width  })etwcen  tips  of  spines  (v).7  mm. 

DiMrUmtlon. — South  coast  of  Oalm  Islan<i,  52  to  2:>8  fathoms,  stations 
3810  and  3811;  south  coast  of  Molokai   Island,  1»2  X^^  212  fathr»ms,  stuticms  3838  and  3855;  Pailolo 
Channel,  123  to  141  fathoms,  stations  385G  {Xy\)L^  locality)  and  -J  104.     Cat.  No.  of  type,  29922. 
1  agree  with  Maj.  Alcock  that  Plainiuera  shouM  be  uniti'd  with  Mumia. 

Cyclops  ^anulosa  <le  llaan. 

Cifcloes  granuloma  dv  Haan,  Fauna  Jajxmica,  Crust.,  p.  71,  pi.  xix,  fig.  3,  1837. 
Crypt(MfOjn(i  granuU^nm  Alcock,  Jour.  Asiat.  Sue.  Heng;il,  LXV,  iSiHJ,  152. 

Distri  hut  ion. —^uth  coast  of  Molokai  lslan<l,  4:>  to  73  fathoms,  stations  3846,  3849,  and  3850; 
vicinity  of  Kauai  Island,  50  to  55  fathoms,  stiitioii  3987. 

Family  LEUCOSIII).^:. 

Tlo8  latus  Hornidailc. 

Tlos  laUis  Borradaile,  Fauna  and  (ieogr.  Maldive  and  l^ccadive  Arch.,  I,  j)t.  4,  437,  text  fig.  115, 
1W3. 

Z)i>/r?7>t(/*mj.— South  coast  of  Molokai  Island,  23  to  24  fathoms,  station  :^847;  Auau  Channel,  32  to 
37  fathoms,  station  3873. 

These  s|)ecimens  are  a  little  smaller  than  the  type;  the  inmiature  female  shows  the  unevenness  of 
the  surface  more  distinctly  than  the  mature  female.     Length  of  the  latter  3.7  mm.,  width  5.6  mm. 
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Flo.  42.— ThH  an^lofiH.  trpe 
li-male.  a.  Doftal  liew.  x  ]|. 
h.  CheU.  -  2j. 


(PL  ! 

N««r  T.  tall"  BorradaJle.  but  Inreer  nii'l  nirh  iuon?an|fnlHr  outline:  eren<ilation  close  and  fine  over 
tbe  main  pert  of  the  I'srat""^-  innch  r'<ar9er  rni  the  horilcr'.    The  branrliial  lium|if  are  higher,  the 
prerygif^oiuiaii  and  intiflinal  hllnlp^^  nmn'  pnnuinent.  while  the  <'Hra|>H(X-  if  pronouDcedly  wider  at 
tlie  anterior  of  the  UtentI  angles  than  at  tlie  iHisterlur.    The  hand  from 
the  outside  is  broailer  at  Imjh.-  anil  the  ininiiivalile  linf^r  s^lf  mlt-ivr. 

lUmtiifiotif.— Length  «l  type  female  7.S  luni..  wiilth  II. .i  iiini. 

Dimnhiitioii.—Viiinity  'if  Kauai  ]»<land. ."iO  t<>.'<5  falhonii'.  station  3fS7 
(type  locality):  Aleuniliana  Channel.  40  t>>  ITii  fathoius.  i^taticn  400i5. 
Cat.  No.  of  type,  21'S.>1. 

EbaJi&  tuberculosa  lA.  Milne  EilHanlin. 

Pertrphona  (ii'w'rrtifow  A.  Milne  lildwarrl:'.  .lour.  Mus.  I'ioilettroy,  JV, 
1873,  H6  [10]. 

Bralia  UibermliMa  Miere.  Challenger  Kept.,  Zool.,  XVII,  Sm  and  306, 
pi.  XXV,  Gft-  1.  1886. 

Ditiriiutioa.—Soatb  maot  of  Oaha  Island.  211  to  -^t  fathom?,  station 
3810:  south  coast  of  Molokai  Island.  92  to  212  fathoms,  stations  3^3S.  .ISSS 
and  38.55:  Pttilolo  Channel,  30  to  52  fathoms,  station  :W61;  west  eoast  of  Hawaii  Island,  198  to  147 
fathoms,  station  4045. 

The  largest  sjiecimens  taken  are  about  theeizeuf  the  type:  but  most  of  them  are  smaller,  averaging 
about  4  mm.    Numerous  examples  wi-re  obtaiiieil  by  meant  of  tbe  tanfcles  at  stations  3S35  and  4045. 

ElMilia  jordani,  sp.  nov. 
(PI.  XV,  fig.  3.) 
I  little  longer  than  broad  in  the  male,  a  little  broader  than  long  in  tbe 
nd   lepf  finely  ami  closely  Kraniilatt.     Keicions  distinctly  separated  by 
It  to  ilie  inlcsitinal  region:  a  i-onsjiicnous  gastric  tubercule  either 
^idc  oi  tbe  miititlf.     A  laruv  hump  marks  the  inner  portion 
ijf  cadi  bmni-hial  region;  on  it.-"  summit  thrve  minor  swellinfce 
can  I*  made  out.     Two  canliat-  tuWrcles,  the  anterior  the 
hikfher.     Intestinal  nyion  luitch  i-wolleu  and  also  partially 
divideil  into  an  anterior  and  a  posteriur  swelling.     Posterior 
margin  prutiiineni,  bil'ib»l.   A  small  l>ter>'go^t•.<luia^  tulMrrcle 
visible  on  anteni-lateral  marjnn.     Behind  hepatic  region  a 
broad  but  distinct  emargination.    :;'iimetimes  afuiall  tubercle 
on  margin  at  widest  point.     Front  feebly  bilobed,  li>be«  trun- 
cate, outer  angles  n.itinded. 

I'alm  swollen,  aliout  same  length  as  dactyhis.  Terminal 
segment  <•(  male  atHlomen  oblong-linear,  a  ^bur|>  toiitli  just 
)>ebinil  it. 

Named  for  Dr.  D.  S.  Jordan,  leader  of  the  Hawaiian  ex- 
j>editi*.n,  IHOl. 

i>i'fnt-HJ>i'oii*.— Length  of  male  type  11.4  mm.,  width  11.2 
mm.,  length  of  female  (station  ;{857),  13  mm.,  width  13.S  mm. 

Dfrfriiuiion.— South  <-oast  of  l.lahu  Islan.i,  211  to53  fathnms.  station  3.^10;  south  coast  of  Molokai 
Island.  130  to  127  fathoms,  station  :is>)  (type  locality) ;  I>ailoirj  Channel.  30  to  128  fathoms,  stations 
3856,3857,  and  3861.    Cat.  No.  of  type,  298«. 

N ucia  Bp«cioMi  Dana. 
A'uda  tpecitMa  Dana.  Crust.  I'.  i«.  Exj*d.,  I.  :iH7,  1852:  pi.  xxv.  tig.  .5,  IS.>i. 
iNtfn'btifion.— South  coast  of  Molokai  Island,  23  to  24  fathoms,  station  3847;  vicinity  of  Layean 
Island,  163  to  59  btboms,  station  3938. 


Carapace  suborhieular,  t 
female,  .^nrfaiv  of  IhhIv  a 
grooves.    A  median  riilge  from  tbe  fro 


no.  1i.—Ebaiia  j->rdan 


I.  .IbdiiDKii 


1.  Dnrwl 
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Lengtli  of  ovigemuH  female  4.3  inui.,  width  5.2  niiii.    Tliene  (tpecimens  are  much  emaUer  than  the 
l>^  and  the  tul)ercl<s  much  l««>  prominent,  et^pecially  thone  of  pi>stero- lateral  margin. 
*'  HawHiiaii  Isknile,  A.  Garrett,  in  Maeenm  of  Comparative  Zoology;  determined  by  W.  Faxon. 
Hawaiian  lelande  (Dana). 

Kandallia  dlBtincta  Rathbun. 

(PI.  XVI,  HgB.  2  and  3.) 
Raudalli'i  dMnrUf  Itatlibun,  Phh;.  V.  ti.  Nat.  Mue.,  XVI,  1893,  257. 
A  large  numlwr  of  Mpei'iiiii'ns  were  taken  by  thu  Albalrma  in  1902,  but 
ni<*<t  of  tbein  were  iTimiaturp.     The  few  lur^e  HpecimenH  show  wiinrwhat 
different  eharui-lem  from  tlim^  |)oHHe(«<e<l  by  the  ty]>e,  an  immature  female. 
Carapace  of  ailnlt  sliglitly  lonii^r  than  broail  in  male;  slightly  broader 
tlian  lonjt  in  feinale.    Uranules  in  male  more  elevateil,  but  scarcely  larger 
posteriorly  than  anteriorly;  in  female  larger  [HMteriorly  than  anteriorly. 
.-Vu  ill'defineil  line  of  eoniewhat  larger  graniilejn  marke  the  lateral  margin 
along  the  anterior  half  of  the  branchial  region,  but  there  are  no  projecting 
tuttercules,  an  i>een  in  the  half-grown  individuals.     Potiterior  margin  trun- 
cate, without  the  teeth  which  exist  in  the  young;  no  spine  on  intestinal 
region;  only  a  low  tubercle.     Pterygnrtoniian  region  wltli  niundetl  margin  without  tubercle. 

Chelipeds  in  male  two  and  a  thinl  litiies  tcs  long  tw  carapace;  in  female  slightly  more  than  twi(« 
as  long  us  carapace. 

Abdomen  of  male  narrow- triangular,  grannloua  at  base,  a  linad  tubcn'le  at  end  of  penultimate 
B^[ment,  and  two  lower  luberL:les  at  end  of  the  ante |>en ultimate.  Terminal  set^ent  almost  linear. 
Terminal  segment  in  female  triangular  with  I'oncave  sidea. 

Dinuiuioru.— Male,  Htation  4044,  length  4:i,  width  41.5  mm.;  female,  station  4079,  length  39.6, 
width  40  mm. 

The  smallest  specimen  with  a  tubercle  on  the  intestinal  r^lon  is  an  immature  female,  station  4115, 
29.5  mm.  long,  while  the  largest  s]iecimeu  with  a  spine  is  aim  a  female,  station  4082,  32.2  mm.  lung. 
Both  present  two  low  blunt  ])oi<terior  ti'eth,  and  rudimentary  tulN^rctea  on  the  branchial  margin.  In 
none  of  tlie  examples  of  intennediate  fize  m  the  intestinal  spine  pariiully  develo;>cd;  when  pret«nt  at 
all  it  is  a  strong  n-curvcd  ttpine. 

D'ntrilniliim.—^tyAh  tt'oyt  of  Oahu  Island.  \Ki  to  295  fathoii 
westcAastof  Oahn  Island,  195  to  282  falbonis.  stations  4115, 
4116,  4117;  Mouthwest  coast  of  <)ahu  Island,  1112  to  352 
fathoms,  stati<in  4122;  south  coast  of  Molokai  Island,  2:18  to 
266  fathoms,  statioiiH  W»  and  :is:tlt;  PuIIkIo  Channel,  2.iii 
to  284  fathoms,  stations  :W65  unci  3i<«;!;  vicinily  of  Kauai 
Island,  235  to  228  fathoms,  station  31W8;  wc.-t  i-tnist  <if 
Ilawui  Island.  23:t  to  198  fathoms,  stuticm  41H4;  north  coiii't 
of  Maui  Island,  143  to  2X&  fathoms,  stations  4079  and  4082. 

Sandallia  ^berti,  »p.  nov. 

CPl.  svi,  fig.  4.) 
Carapace  abont  tix  broad  as   long;   surface  ^ranuloiis, 
granules  irregular,  smallest   im   tlie   lobule.i  and    <in    the 
trontimrbital  region.     Anterior  half  of  carajUKV  liilmlatt-.      j 
Median  carina  interrujiteil  by  Xwii  lobiili's;  on  i'itln-r  side 
five  other  lolmlcs,   tlm-*.'  of  whii'h  an-  gastric,   f^iniiinji  a 
triangle,  and  two  heimtie.     Visible  angle  of  pleryiiDstomian 
refpon  broadly  triangular;  marginal  sinuN  Ix'twii^n  liepiitic  and  li 
tubercles  on  the  an  ten  >- lateral  jBirtimi  i.f  ihn  latter.     Inteslin:il  rei.'i 
middle.  unariiie<l.     I'osturior  margin  with  two  lubes  separattil  by 
shallow  emarginatioii. 


iM  .1813, 3818,  and  3920;  north- 


iir^sss, 


mrliial  rcfjions  slight;  a  few  low 
n  swulU'ii.  rising  to  a  i>oint  in  the 
I  bri^ad  sinus.     Front  with  broad 
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Oieljpeilf  lew  ibati  twice  ai<  li>n>;  ai>  carapace:  palm  longer 


iU'D  relative l_v  [ong  ami  tilendor. 

widtb  9.1  itiiii.:  leuglh  of  male,  station  :{855,  li  riitn.. 


Chelipeds  and  Itv^  graiiulait 
than  lln^n<.     l-ngi  tilrniler. 

Spine  at  end  of  jicnult  i>^ineut  of  male  alNim 

/>riiiriuii'uiij<.— Leniirth  of  feniak-  typt  8.»  mm., 
width  -VS  mm. 

Namt^t  for  l>r.  Charlr^  II.  Mil>>ert  nf  ihe  Hawaiian  ExpMlitioii,  IH02. 

li'v^riiiHtion. — Sinitli  i-oa-^t  uf  Mohikai  Ii^land,  l.SO  bi  127  failionig,  station  :iS5-S;  nortli  coast  of 
MoliiLai  Iiilanil.  liti  to  96  luilioni:',  .-tation  :)t<0i5:  viciitity  of  Layan  I:<lanil,  \Ki  to  59  fathoms.  Btatinn 
3!Kt9  ityi>e  localityj:  northeast  ciiast  of  Hawaii  Ii^laml,  S3  to  ll:{  fathoms,  toation  4002:  Aleunihana 
Channel,  17(i  to  -19  fathomts  elalioD  -tOlifi.     Cat.  No.  of  tyiw,  2yS(itl. 

Peraephona  brevimama  i  Ali-ock.i. 

Sl^ffi  hrtrimaiia  Altock.   Jouni.   Ai-ial.  -Soc.   Bt-ngul,   LXV,   IS96,  aW;  llliis.   Zool.  Investigator 
Crust.,  pi.  XXIX.  fig.  8,  IS."?.     Borradaile,  Fauna  and  t.'reogr.  MaUlive  and  Lacivdive  Arch..  T 
438.  1903. 
VutrilnUiiiii. — NortheaM  <ij«i>t  of  Hawaii  Island,  77  to  75  falhonii<,  elation  4057;  north  coaat  of 
Maui  Inland.  52  to  56  fathoms,  station  4071;  vicinity  of 
Kauai  li<land,  ttrt  to  179  fathoms,  station  4128. 
Length  of  largeet  specimen  l-).5  mm. 

Family  IH)R1PPID.£. 

Bthuaa  maacarone  iLawaiienaia,  sub^p.  nnv. 
(PI.  IV.  fig.  4.) 

Thie  form  is  very  near  typical  E.  laafnimm;  yet 
diflere  from  it  in  i|uite  an*ither  direction  than  iliiw  the 
•imerirtiiiii  form.  The  submeiiian  pair  of  frontal  teeth 
are  tri^m^lar,  not  acuinlnale.  and  are  sejarateil  from 
each  other  by  an  emariii nation  which  is  nearly  rectangu- 
lar at  lia>e:  the  outer  pair  are  ^luialt.  sleniier,  acuminale> 
ami  siluutol  uiiilway  on  the  outer  slo]>e  «f  the  inner 
pair.  Distance  t>etweeii  tiji^  i>f  teeth  on  one  side  only 
about  one-third  di^laniv  U'tween  tips  of  niolian  pair. 
The  outer  orbital  tooth  Is  smaller  than  in  typical  iiiafeiirnni'  and  is  directed  slightly  outward. 

There  are  two  lobules  ?ide  by  eideou  theiraixliac  region;  the  projindi  of  the  lasi  two  legs  are  more 
slender  than  in  the  i-peeies;  the  anteniiary  llagelhim  lieais  a  few  hain>.  In  the  only  male,  which  is 
immature,  the  fingers  of  the  large  chela  are  longer  anil  slenderer  than  In  the  maleni  the  European  form. 

Dittrib'iliaii. — ,^uth  (.fiBPt  of  C>ahu.  211  to  !>'.i  fathoms,  atalion  3S10;  west  coa^  uf  Hawaii  Island, 
198  to  147  fathoms,  station  4(Mo;  Pailolo  Channel.  143  to  122  fathoms.  sMtion  4101  (type  locxiity). 
Cat.  So.  of  type,  299;f0. 

EtbuaiiM  gracilipea  iMiersl. 

B&UMi  iBhtuiiui)  ffnu-Hipe*  Alc<ii-k,  IKvp-fn*  Rrach.  Investigator,  p.  .^,  lMft9.  an<l  synonymy. 

Dufrihn/mu.— I>aili>lo  Channel,  2M  to  290  faih.inis.  >>tatioii  :iS(>7;  south  i-<iasl  »f  (lahu.  308  to  322 
fathoms,  station  :t!NKt;  vicinity  r>f  Kauai  Island.  2-=i7  to  47S  fathoms.  sUtions  4028  and  4l:t2. 

These  sjiei'iuiens  have  the  s]iine  at  the  anteni-latetal  angle  of  the  carapace  short.  ai>  in  Miers's 
variety  robu*la,  but  not  ai  strongly  bent  outwanl. 


b.  Larger  cbi 
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Family  HAPAL0CARC1X1D.E. 

HapalocarcinuB  xnarsupialis  StiinpHon. 

Hapalocarcinm  marsmpiaUi<  Stimpson,  Proo.  Boston  8o<*.  Nat.  Hist.,  VI,  1859,  412.  Caiman,  Trans. 
Linn.  Sot*.  London  (2),  VIII,  1900,  48,  pi.  Ill,  fign.  2^>-40,  and  synonymy.  Borradaile,  Fauna 
and  Ueogr.  Maldive  and  Laccadive  Arch.,  I,  271,  1902. 

Distribution. — Hilo,  Hawaii,  1  fathom  (Stimpson);  Hawaiian  IslandH  (Verrill);  Kailua,  AiigUHt, 
1901,  one  female,  without  indii'ation  of  habit. 

ForniH  galls  on  tfrtain  8i)e('ies  of  branching  coral  (see  Caiman). 

There  is  no  reference  to  this  species  in  the  manuscript  of  Stimpson's  unpublished  rei>ort  of  the 
Crustacea  of  the  North  Pacific  f^xplonng  Expedition,  but  among  the  illustrations  there  is  a  fi^re  of 
the  dornal  aspect  of  the  animal  enlarged  twice.  With  reference  to  the  discrepancies  in  8timp8on*H 
description  ix)int<*<l  out  by  Caiman  (op.  cit.,  p.  44),  it  may  l>e  said  that  "antennie*'  should  be  read  for 
**  antennules,''  as  the  latter  are  rej)resented  of  gocwl  size  in  Stimpson's  figure.  The  general  appearance 
of  the  figure  is  the  same  as  that  of  our  specimen;  the  front  is  truncated  and  a  little  concave,  and  there 
is  no  me<iian  iiyoih  as  represented  by  (^alman. 

The  female  from  Kailua  has  the  abdomen  fille<l  with  eggs;  the  jKUich  is  much  more  expanded 
than  shown  by  Caiman  (op.  cit.,  lig.  30),  Ix'ing  about  twice  a.s  wide  as  the  <'araiiace,  and  at  the  same 

time  extending  forwanl  t<^  the  middle  of  the  latter. 
a    _.^  ,jt  1  "\  o^-,^  K  /f         Length  of   caraiwce  4,  width  3.8,  width  of    egg-pouch 

7  mm. 

MACRURA. 

Family  CALLIAXASSID^. 

Callianassa  articulata,  sp.  nov. 

Belongs  to  the  group  with  three  long  frontal  spines 
and  a  short  tclson. 

^ledian  rostral  spine  reaching  end  of  eyes.  Lateral 
spine  just  outside  the  eye,  mwh  shorter  than  theme<lian, 
and  articulate<l  at  its  base. 

Tclson  much  l^roader  than  long,  concave  behind,  un- 
even, sjiaringly  setose. 

()pbthalmop<Mls  not  reaching  end  of  first  antennular 
segment,  t'ornca  large,  bi'mispherical,  ocinipying  more 
than  hah'  Icngtli  of  stalk  and  reaching  to^nd  of  it. 

Third  antennular  segment  one  and  a  half  times  as 
long  as  sect)nd;  outer  Hagellum  nmch  thicker  and  a  little 
shorter  than  inner  one  and  as  long  as  j)eiluncle. 

AnteiHMuilt   segment   of    antennal   ix»duncle  armed 
above  with  a  distal  terminal  spine;  la.^t  two  joints  sub- 
ecjual;  fiagelluni  twice  as  long  as  carapace. 
Ischium  and  merus  of  outer  maxilliped  nearly  twice  as  wide  as  j>ropodus;  ischium  with  an  inferior 
comb  of  spinules;  one  spinule  on  anterior  margin  oi  merus. 

First  pair  of  chelipe<ls  smooth,  very  une(|ual  in  width,  of  nearly  same  length;  ischium  and  merus 
spine<l  on  lower  margin.  Wrist  of  larger  clielipe<l  mon'  than  twice  as  high  as  long,  a  small  tooth- at 
lower  distal  angle.  Carpus,  propodus,  an<l  dactylus  margine<l  alM)ve  and  })elow,  and  beset  along  the 
margins,  and  on  distal  portion  of  j)alm,  as  well  as  on  the  lingers,  with  tuft^  of  a  few  hairs.  Palm  very 
little  longer  than  high.  Fingers  shorter  than  palm,  V)road,  n(»t  gaping,  a  low  tooth  near  middle  of 
prehensile  edge  of  each,  tips  crossing. 

Carpus  of  smaller  cheliped  longer  than  that  of  larger,  }»ut  still  higher  than  long;  palm  also  longer; 
fingers  not  dentate. 

Dimeimonx. — length  of  carapace,  ovigerous  female,  type,  0.4  mm.,  of  alxlomen  16  mm. 
Distribution, — Vicinity  of  Mo<lu  Manu,  2.3  to  33  fathoms,  stations  414()  and  4148  (type  locality), 
1  female  at  each.     Cat.  No.  of  type,  30532. 

The  lateral  movable  spine  of  the  anterior  margin  and  the  large  cornea  distinguish  this  species. 


Fio.  il.— Callianassa  artiruUUa.  8tHtion  4148.  a. 
Left  chelipcMl,  -:  3J.  h.  Right  clioliiH'd.  -  ^.  c. 
Anterior  portion.  >  '^.  d,  Thinl  niaxillipod. 
X  8.    t.  Tail-fun.   <  4j. 


BBACHYUBA    AND   XACRVRA   OF   HAWAIIAN   ISLANDS. 


Ni<-m!<  aii.l<'ari>u^.>f 
I  a  littlo  iDn^i-r  tlmn 
fiimiehed  with  tuft^ 


Fig.  ti'.—Oiilianiuta.  rp..  Honolulu 
Reel.    a.  LeII  rh«Ii|«<l.    -    3).    b. 

UuK't  maiinipvd.  -  i. 


It  tenninal. 


One  specimen  of  a  (yil/ia>ni*-n  wum  tiik«n  i>n  Hiinolulu  Heef,  1902.  It  ib  Iuu  fn^nnentary  for 
d«Ieriuiiuitiori,  ae  it  liu-k»i  the  liLit  four  alxlominal  I'liinitn'  anil  the  right  clieli))).-*!  of  the  firat  joUr, 
which  wad  proljably  the  larger.  Tlie  front  han  thrw  olituM-  leetli  an'l  reMuil>l<.-s  that  .if  ('.  ii/ii'Mii.ntti' 
-le  Man  .  Anh.  f.  Xatur,  l.III.  pt.  1.  1SS7.  j..  4r 
the  anteuiiiiU  is  three  tiiiies  as  loiii;  as  tile  «to: 

The  left  ('hpli[>eil  iri  fiiio'ith  ami  unarmeil. 
equal  lentith,  earpus  a  little  Imii^rthHii  1iroa<l  ati 
the  palm:  titiinrre  t<len>li'r  aiul  i<ubti|iial  to  |>altii, 
of  hair,  tips  croeainK. 

Family  A.VllD.i. 
Axiua  pailoloenaie,  i^p.  iiov. 

Carapace  a  little  lunger  than  tiivt  livu  K-giuent>'  of  alxlomen:  gran- 
ulate and  pulieecent.  Koetruiu  loii)f-puinietl,  reai-hingi'ieiiilof  Mi'oad 
antennalar  eef^nent ;  terminal  fi^ne  uiitumed,  I  wo  pain*  i  if  ^vh-  tpinet-. 
Gastrio  ret^on  with  lire  carirae,  more  or  lew  tvrniteit;  lufilian  i~jrioa 
twi>-t4xithed  near  itn  iiii<ldl^;  iiuhiiie<lian  cariim  not  reaching  ■■>  nrbit 
or  to  i-erviivl  inilnre.  irregularly  nerrate:  hctnt^n  it.«  anterior  end  and  the  median  carina  are  two 
dentirlen:  outer  <:arina  a  continual  Ion  of  rn-itral  I.Hinlcn'  an>l  I'XIcnding  halfway  liack  on  gai^trio  tvgion, 
armed  with  two  :'pine»'.  the  anterior  of  which,  ju?!  Iiehind  the  nrhit.  i^  the  larm^t  oi  thedi>t>ial  epliief. 
.lUlonien  tfimewliat  pulieMriir:  pleura  Uunlly  angular  on  the  [Hisierior  half,  TeWm  a  little 
lon^r  than  wide,  po^erior  iiian.'in  convex:  In  front  of  this  margin  i.m  either  side  are  inserte<l  two 
slender  spines:  two  minute  spinulejf  ou  either  AiU-  of  the  dorsal  surfai*. 

Kyes  Peaching  to  midille  of  n*truMi, 
alnxK^  black  in  ali-<>tiol. 

Secondand  thinlanlennularsegTnenti>t>uhei4ual:  flagella 
eijiial.  longer  than  canipai-e. 

Acicnlar  fipioe  of  antenua  rvachiiiK  midille  of  penult 
H:>;ment  of  jieiluiicle:  i<tyl<H-erite  not  attaining  end  of  that 
segment:  |<e<luncle  exceeiliiig  thai  of  antcnnula  by  length 
of  last  scument:  flaui-lluni  as  long  as  IkmIv. 

Outer  niaxilliped!<  extended  reach  beyoiKl  antennal 
jieiltmcle,  liy  length  of  lai4  iegineut  and  half  of  the  penulti- 
mate.  Lower  tnarKiii  of  ii^chiuni  and  ineruf  armed  with 
spinule^,  with  two  lat^r  iipines  on  ihe  merug. 

Cheli[ieil?  e*)iial.  Ptout,  npper  margin  ^inuloua:  the 
[lart  beyond  the  Ifxlyliing-hairr;  afewlungi>ptnei>onlower 
bonier  nf  i(<i,'hium  and  merui>:  carjiU''  higher  than  long,  an 
inferiMli^tal  spinule,  a  i^|iinule  near  upjier  distal  antfle.  I*ro- 
podu»  convex  and  margined  lielow:  twn  opines  at  distal  end 
of  iwlm.  one  letween  lw.-=es  <if  fingers,  one  near  u{>per  mar- 
gin. Palm  a  little  longer  than  high:  horizontal  length  of 
tingtrs  e^ual  to  height  of  palm.  Finger?  Irregulariy  toothed, 
(an.  It  s|.  narri.iwly  gaping  at  ba<ie.  ti|>!'  cr<K«itig. 

MeruB  of  i<ecoiiil  and   Ihinl   ]>air?  of  feet  spinuloue 
below;   propodus   of  second   to   fifth   pair-   slender. 

.A ppendagee of  sixth  i^einuentof  abdomen  armed  with  a  row  of  foiir  .''pines on  outer  margin:  a  row  of 
foarsimilarepineiioncarina  of  inner  appendage.    Both  branches,  afwellaflelsiiin.fringei.l  with  long  hair. 
IHmrnimnt. — Female,  length  of  carapaiv  11.7.  of  atidomen  17  mm. 
One  specimen  only  was  lireili.i.'d  in  I'ailoln  channel,  in  l:W  to  HO  fathoms,  station  ;1H5»  i  Cat.  So, 


Tvi.a.— 


The  chelipeds  of  this  -riiw-i 
anterior  pait  of  the  carapace. 


>ngly  resemble  those  of  Calatlacu*  jtlLr  .\ndereou. 


«  also  the 
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AzluB  ■plnooUslmiu,  Hp.  no 

Differa  troin  the  prweiliriK,  A.  imilnlnentit,  as  follnwH: 
There  in  a  row  of  e]»n<fi  alrnin  thi'  [Hicterior  fmnitr  of  the  w 


vii'Hl  putuTc;  thre«  Bpiim  «ach  euie 
itiii'  exU'n<i  tlie  full  len^h  of  thai 
M.     In  nililition  there  are  a  hepatic 


rcffion  anil  lieiir 

ppiiie  aixl  an  antenna!  fpiiie. 

Alxlouien  niarkiii  with  short  lonftitiulinal  iiiipresweil  liiitv. 
Instead  of  niiiiiiti'  iipinuleH  there  arc  four  ejiine^  on  midiile  of  telson. 

Kyei*  lonfier,  reui'hin);  nearly  to  enil  of  nxitruni. 

l»u'or  niarfcin  of  nuixilli|NiU  anil  thoracic  lege  more  ppinotn-. 
BepiileH  a  Herien  of  lim)>  HpineH  on  ii«hiuni  and  menis  of  niaxillipe<l, 
there  if  a  fpine  on  the  <'ar|'Ui>. 

<.)nly  the  left  of  the  flrrf  pair  of  cheHpeils  is  preeenl.  It  U  very 
xleniW,  <inly  tuitv  m  wiile  om  tlioMe  of  tiecnnil  pair;  dit>ta)  haJf 
puhoicent:  [tiarvin"  P)>iniiiit>,  exi'ppt  of  flnifers  and  Iciwer  eil^  rif 
vtr'wt:  palm  and  ihiKciv  wilHtjual  in  length,  palm  more  than  twice 
a(i  lonii  lU*  wide:  tin^crH  itentienlate,  not  t>aping. 

Uiwer  nian;iii  of  ii<i-hiuni  and  menu'  of  second  to  lifth  iwim  of  feet 
o  fifth  pair*  very  iiJemler.     A  wpineon  ImverwirfaiTofeoxal  joint  of  ttrft  to  fourth  peire. 
— I^nglhof  i-ara|«iee:..\ofal"lotiieii  11  n>ni. 
One  specimen  from  Mint li  i-oaxl  of  Molokai  Island, '2H  to 'J4  fatliointi.  ftation  3847  'Cat.  No.  :t0534). 


Iii'llped.  ^ 


A^UB  rudia,  si>.  noi, 


A  ranch  ieee  spiny  N|>eoii.-s  tlian  tlie  two  pn-ceilinjr. 
Kuetnnn  very  nlender,  n'ut-Iiint!  to  end  of  t)rt<t  untenniilar 
anil  spitiulcN  on  eacli  fide,  diiiiinisliiiif;  anteriorly.  Iwsal  spine 

Vive  doreal  i-arinie,  intHllan  iiiuirme<l,  ^ahmiiliiin  lliree- 
Bpineil, outer  i-arina,  H<-iinlinimtion  of  outer  niaivin  of  ro^t^lnll, 
nnaniiiil,  Mtilian  euriiui  lont^'ft.  onler  i-arina  rea<'hin^'  onlv 
to  middk  of  tiiatitrii'  region, 

I'irat  abdominal  pleunm  narn>w,  falcate:  si-<'oiirt  to  tiflh 
truncate;  Hixth  bluntly  aiijiiilar.  wllh  a  f |>iniile  at  the  aii^rle, 
which  is  iiliwolete  in  the  larp'  r"]«x-inn'n;  four  doriwl  [<]iiiiei'  on 
lelsnn:  lateral  inarKinK  fpinnlonp. 

Kye  half  as  lone  a»  rostrum,  cornea  hirjie,  hetni spherical, 
ohliipie.  Seiwid and  tliinl  si-jrnients  i>f  aiileniiie  iijual,  tlap-lla 
sulietjual  and  as  loncus  thei'aniiiaivanil  lii-st  thre<' abdominal 
iMimites.  SraphiK'erile  rather  short,  ri«i'liin|;  only  almut  one- 
third  length  of  iM'nidl  s-Kinent  of  aiiteiinal  stalk;  stylis^erite 
iv::chin|;  nearly  to  end  of  thai  stvnienl,  which  is  twiit-  an  Iouk 
as  last  MynienI:  Ha^ellniii  tuiiv  as  lunj^as  Issly. 

Fir«t  pair  of  choliitilp  unciual,  nwmblin>r  nin.'h  Ihiise  of  *'"'■  '"~^^ 
KinmnTi'in  eori,natHit  TTyhtyiu."  Ischinni  and  nierus  of  liiai'r  ,„|^''.  4,' 
oiiespineil  on  lower  mjiorin,  niems  with  thnt  spines  ..n-Iii-lal 
half  of  up]M^rniar);in:  cari-ns  cii]i-shai^i.  no  longer  than  liiuli:  [lalni  alsi 
lont;  as  hitcli,  narroweil  a  little  at  proximal  end.  a  d<-]itirnlm.>.t  niHD:inid  lii 
apine;  a<<imiliir  line  on  )iiirt  of  Iriwermart-ii)  continued  on  the  jiollex;  onte 
except  iwar  ll.c  wrisl  wilh  M-aly  Kranules.  on  ii  l.iick^muinl  of  very  Mijniile 
strong  lens.  Kirij;ers  Iwo-lhinls  iis  loiijr  us  [lalui,  sparinijly  I.Hiihtil.  a  lnri,i' 
gapinf;,  hiiiry,  lips  emssini;. 

Smaller  chelip-il  similar,  Inil  much  iiarrr>werand  a  Utile  shorter  than 

Se<i>nd  |iair  of  Ii'ks  with  loiii-  spines  on  l<iut-r  ruarkfiii  nf  nienis. 


The  i-arapaif  granulate  but  nearly  nake<I. 
anneil  with  three  or  four  spinoi 


iiid  a  half  times  af 
ending  in  a  slender 
lei  surfaces  covered 
<  visihle  only  with  a 
■ar  liain'  of  dactylua; 
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Outer  margin  of  appendai^  of  sixth  alxlominal  somite,  as  well  gjs  the  dorsal  carina  of  the  inner 
bnuch,  armed  with  spinets. 

Dimeiuioiu. — Feuialt^  t>'P^<  kiigth  of  carajiace  x.  of  abilomen  12  mm. 

South  coa«t  of  Miilokni  IhIudiI,  92  to  212  fathoms,  tnation  :M3H  i  type  lofality ),  1  ovigeroiic  female: 
vicinity  of  Kauai  Island,  233  to  40  fathoms.  iHAt'wn  3982,  2  small  males.    Cat.  No.  of  type,  30535. 

AJduB  B«rr&ti£rona  A.  Milne  Kilward^. 
Axia  »trrat'/njiu  A.   Milne  Edwards,  Jour.  Mus.  tiodeffroy,  IV, 

1873,  «7  [11]. 
Hawaiian  IslaiidH  {.K.  Milne  Eilwanls). 

EiconaJtiuB  oaper,  f]i.  miv. 
Xear  K.  acati/riia'  Bale,  K.  mMu-tjalli  (Kaxon)  and  K.  mriWtfTMf" 
(Faxon),     it  reeembles  the  first  and  diSen<  fr>im  the  se«-<md  in  the 
presence  of  a  larger  IahiI  torith  on  <lartylu><  of  larger  hand  and  a 
more  prominent  tooth  not  far  from  middle  <>f  jiollex. 

KeKemhles  K  nitia-galli  anil  differv  from  F.  nritlifrouf  in  havit^  eil^ea  of  rostrum  distinctly  den- 
ticulate, am)  meiliaii  ivrina  ilentioulale;  in  the  alxloDiina)  pleura  less  sharply  {minted;  in  the  entire 
upiitT  bonier  o(  the  hand.-',  ami  tlte  pre>«n<.v  of  a  s-troni:  tulierele  on  the  anterior  lurder  of  the  larjter 
hand  Itetween  the  Ijomv  of  the  lingen'. 

The  outer  and  inner  i<urfaces  of  the  manu!<  of  Iwlh  i-heli]iedii  arc  jcrannlutc.  sjiaringly,  and 
unevenly,  but  rather  i-fnirsely  so,  and  tlii-  palms  are  higher  in  pro|i<irtion  to  their  length  than  in  either 
of  the  related  species'. 

E.  mriUra-n*  liai>  als<i  an  elongate  jialin  and  a  more  ronndftl  roslnmi. 

IHHnbulim.—Wcmily  "f  Kauai  Islaml.  4IH  to  .i2a  fathoms,  stations  3!Rt2  (type  l.j<«Iity )  and  3W7. 
Fonnii  in  ^iKinj.''-  eavitie*.    Cat.  No.  of  type, 


■xrtt.  riRhi  r 


eliped.  > 


CoI;t. 


-I-emon- yellow. 
Paraxiua  tridena,  s]>.  i 


Caiajiaie  smootli,  sloping  abruptly  down 
behind  the  front:  a  sliort  me<lian  carina  on 
the  sk'pe.  RuHlrum  triangular,  short,  berely 
reaching  einl  of  eyef,  a  tul>erculiform  tofith 
either  sidi'.  The  three  projeitions  of  the  ros- 
tnim  are  umch  shar[>er  in  ihe  male,  and  the 
lateral  teelli  form  short  carina'. 

.Abilonien  emoi-th,  with  «allere<l  haire; 
pleura  of  fin"t  segment  little  developed,  of  sec- 
ond lofifthsegmenlslruncate,  of  sixth  bruadly 
rounilcil:  siiles  of  telson  converging,  four- 
spined.  ti]>  ri>mide<l. 

Eve-stalk.-  short,  stout;  c-orneic  large, 
black. 

Thnre  jinnts  of  anlennular  |«<luncle  sub- 
'  <l.  eijnal.  flagellu  half  »^  long  as  i-arai>ai'e. 

Anlen:ial  polunele  twice  as  long  as  the  an- 
tennntar,  unarmed;  penult  segment  twice  as  long  as  last  i*gnient:  llagi'lliiiii  as  long8sl>ody. 

Onter  maiillipe<li<  stout,  excee-linjt  the  rostrum  by  their  la.-t  three  joints:  Inwer  margin  liairy.  two 

First  pair  of  chelipeils  unequal  in  width,  i^month.  unarme<l:  menw  of  larger  onr  alimit  one-third 
longer  than  high:  carpus  higher  than  li.ng;  palm  one  and  a  half  times  longer  than  high,  tajtering  very 
slightly  toward  the  fingers',  rimineii  aliove  and  lielow,  fringed  with  limg  line  hairv:  fingers  ftont, 
Unnt-pointed,  not  gaping.  Narrower  chclijieil  similar:  i«rptis  just  ai>  tongas  high;  palm  twice  as  long 
>a  high;  fingera  elenderer. 

F.r.i».i«8.n.3— s 
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Propodufl  and  carpus  of  second  pair  of  feet  snbequal  and  three-fifths  as  long  as  merus;  fingers 
as  lonj;  a8  pahii,  tips  dark-colored.  Ijost  three  pairs  suh(*helate,  the  propo(his  lieing  widened  at  the 
extremity  by  an  infero-distal  spine  or  tooth,  against  which  the  dactyhis  folds. 

First  somite  of  pleon  provided  with  appendages  in  female  only. 

Outer  branch  of  swimming-fan  with  outer  margin  armed  with  two  or  three  spinules;  no  transvertie 
carina  near  distal  end.  Inner  branch  with  a  terminal  spine  on  outer  mai^in  and  on  longitudinal 
carina. 

Dimetmomt. — Female,  length  of  crarapace  10,  of  abdomen  14.6  mm. 

Di^ribiUiim. — French  Frigate  Sh(»al,  17  to  17J  fathoms,  station  3970;  vi<'inity  of  Mrxlu  Manu,  20  to 
lis  fathoms,  stations  4147,  4148  (type  locality),  4158,  and  4162.     Cat.  No.  of  type,  30537. 

Family  vSCYLLARlI)>E. 
ScyllaruB  xnartensi  Pfeffer. 

(PI.  xviii,  fig.  2.) 

Scifllartm  arcius de  Haan  (second  var. ),  Fauna  Jaixm.,  154,  pi.  xxxviii,  tig.  2, 1841.   Not  S. arrtu« (L. ). 
Arctus  nrctuH  de  Haan,  op.  cit.,  238,  1849  (imrt). 

Scyllarm  martenni  Pfeffer,  Verb.  Naturw.  VereiiLs  Hamburg- A Itona,  V,  1880,  p.  48  (1881). 
Arctm  martmst  Ortmann,  Zool.  Jahrb.,  Syst.,  VI,  1891,  44;  X,  1897,  272. 

Z>w/ri7/M//m<.— South  coast  of  Molokai  Island,  43  to  t)6  fathoms,  station  3850;  Auau  Channel,  4b  to  32 
fathoms,  station  3872;  vicinity  of  Kauai  Islan<l,  230  to  53  fathoms,  stati(m  4(X)2;  Japan  (de  Haan); 
Kagoehima  (Ortmann). 

In  the  Philadelphia  Academy  of  Natural  Sciences  is  the  alnlomen  80  mm.  long  of  a  dried  specimen 
iii  ScyUartuf^  lal)eled  "Sandwich  Islands,  T.  Nuttali."  This  is  not  mentioned  in  liandall's  list  (1840). 
It  has  the  size  and  sculpture  of  the  European  S.  arctun  ( L. ),  an<l  the  hnuility  lal>el  is  prolmbly  an  errt)r. 

Scyllarides  squammoBUB  ( Milne  Pxiwards) . 

Scyllarus  squapimosiis 'MWne  t^lwards,  Hist.  \at.  Crust.,  II,  284,  18ii7.     Mauritius. 

Sciilarus  latiis  Randall,  Jour.  Acad.  Nat.  Sci.   Phila.,  VIII,  1839  (1840),  137.     Not  Scyllanif  lotus 

Latreille,  1803. 
Scyllanis  iiiefpohU  de  Haan,  Fauna  Jap<Mi.,  152,  pi.  xxxvi  and  xxxvii,  fig.  1,  1841.     Nagasaki. 
Scyllarua  haanii  da  ^\e\)o\i\y  MS.,  de  Haan,  Fminii  Jai)on.,  152,  pi.  xxxviii,  tig.  1,  1841. 
Scyllartut  Inridun  Stimi»son,  MS.  lal)el  in  Museum  of  ('ompanitive  Zoology. 

The  Hawaiian  sj>ecimens  resemble  most  nearly  d«»  Haan's  figun*  of  S.  Mtoldi;  S.  haanii  has  the 
elevations  of  the  8urfa4*e  more  proniincnt,  and  is  prolwibly  only  a  variety. 

Honolulu;  Honolulu  market;  Honolulu  Keef,  Dr.  W.  H.  Jones;  northeast  cH)ast  of  Hawaii,  29  t<> 
26  fathoms,  str,tion  4053. 

Hawaiian  Islands  (liandall),  one  specimen  in  Philadelphia  At^ademy  of  Natural  Sciences  (vide 
Ortmann,  1897).     Honolulu  (Lenz). 

ParribacuB  antarcticuB  ( Lund) . 

StyllarnA  antardicus  Lund,  Skrivter  af  Naturhistorie-SelskalK't,  CoiKmhagen,  II,  1793,  2,  p.  22. 
Pnrribftrun  (mtarrtinis  Dana,  Crust.  V.  S.  Expl.  ExpeiL,  I,  517,  1852;  pi.  xxxii,  tig.  6,  1856. 
lh(tcu»  autarduriM  Dana,  op.  cit.,  p.  517. 

Hilo;  Honolulu;  Honolulu  market;  Oahu,  H.  Mann,  18(>4,  in  Museum  of  (^mij>arative  Zoologj'; 
lee  coast  of  Oahu,  A.  Garrett,  in  Museum  of  Comparative  Zoology;  Waiawa,  Rauai,  V.  Knudsen. 

Hawaiian  Islands  (Randall,  Stimpson);  2  sptn-imens  (one  female,  one  juv. )  collecte<l  by  Nuttali 
and  Townsend  are  still  in  Philadelphia  Academy  of  Natural  Sciences.     Honolulu  (lAiwz). 
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ParribacuB  papyraceus,  sp.  nov. 

(PI.  xviii,  tijr.  5.  \ 

A  small  species  cloj*ely  ivlate<l  to  P.  nntarctienj*. 

Carapai-e  with  sides  i-ouvex,  wi«lest  at  tip  of  fourth  tooth  u-«>unting  from  the  front).  Regions  of 
irarapace  iHstinctly  heparatecl  hy  smooth  grocjves.  Tul)en'lei?  raifie<l,  spaced,  larger  an<l  more  s<Anty  in 
the  middle  and  anterior  iM>rtion.  Median  ridge  armed  with  a  tuWrcle  on  the  rostral  tooth,  a  second 
just  in  front  of  the  ix)sterior  line  of  the  orbit**,  a  row  of  three  on  the  gastric  region,  a  row  of  six  on  the 
cardiac  region.     Dentation  of  margin  of  (^rapacre  and  antenna'  as  in  /'.  nuinrdictu. 

Sternum  nf  male  with  a  median  spine,  l^etween  the  intervals  separating  second  and  third  and  third 
and  fourth  pairs  of  feet;  two  spines  side  hy  side  l»etween  feet  of  last  jiair:  also  a  spine  at  base  of  each 
foot  close  to  the  articulation. 

On  <*oxa  of  last  jiair  is  a  long  cur\e<l  spine  <lire<*ted  «i«»wn  and  l»ack,  l.)eside  the  <^iutwanl-projecting 
spine  which  is  prescMit  in  /\  antaniicmt. 

The  two  specimens  <-ollei'ted  are  not  only  of  small  size  but  of  thin  jiapyraceous  texture,  and  may 
possibly  be  an  immature  stage  of  /'.  mdnrriicn*  or  an  allie<l  spei'ies. 

Dimeiisioits. — Male,  station  3821;  length  M  lK>dy  5S.2,  length  of  earaiMU'e  21.4,  width  of  carapace 
82.3  mm. 

DitiributioH. — South  coast  of  Molokai  Island,  surfaire,  .station  ^^21  (type  locality),  one  male  (Cat 
No.  <i0265).     Ililo,  Hawaii,  H.  \V.  Henshaw,  one  male. 

Family  P.\LIXUKID.€. 

Panulirus  japonicuB  (de  Sielx)ld>. 

(IM.  V.) 

Palinurtif  japoniniB  de  Siebold,  Spicilegia  Fauna*  Japonic;e,  1824,  p.  15.     De  Haan,  Fauna  Japon., 

Oust.,  p.  158,  pis.  XLi  and  xlii,  1S41. 
Palinurnjf  louyipe*  A.  Milne  E<l wards,  Nouv.  Xwh.  Mus.  Hist.  Nat.  I*aris,  IV,  1868,  87,  pi.  xxi 

(not  P.  {Senex)  lougijtei*  Pleffer,  ISSI ;. 
Seiitx  femoriMriga  Ortmann,  Zool.  Jahrh.,  .Sysl.,  VI,  1891,  23,  and  synonymy. 
.SUnw^jVi^rjiCu*  Ortmann,  op.  cit.,  p.  25.  and  synonymy. 

Honolulu,  1901,  1  female;  19(»2.  1  male  (reil  variety).  Honolulu  market,  Aug.  15,  1902;  1  male 
(figured),  1  juv.,  north  coast  of  Maui,  69-7S  fathoms,  station  4073,  1  large  male. 

Laysan  (I^nz);  Hawaiian  Islands  (l^effer.i. 

I  think  that  P.  japonicn*  and  /'.  lumjipt*  {=iemorifiritjn)  can  si^an'ely  l»e  reganled  as  distinct. 
We  have  in  the  Hawaiian  series  sijecimens  in  which  the  violet  and  yellow  pnnlomiuate,  as  in  plate  iv, 
and  others  that  are  red  all  over,  except  for  yellow  six»ts,  spines.  an<l  alNlominal  strii>es.  Some  have 
the  anterior  part  of  the  i-arai»ace  as  hairy  as  in  Japanese  s(»ecimens.  There  remains*  only  the  character 
of  the  greater  or  lesser  devehifHiient'of  the  spiiiules  on  the  antennal  segment  as  a  distinguishing  feature 
Itetween  the  fonn  as  it  exL<ts  in  .^afian  and  in  the  Indo-Paciiic. 

Panulirus  penicillatus  (Olivier). 

Aitarn^  fteuiriUatu^  i)\\\\^T,  Knc.  M«'-th.,  Hist.  Nat.,  Inse<-tes.  VI,  343.  1791. 
Panuiinin  innicUlatUit  Bate,  Challenger  Macnira,  82,  pi.  xii,  tig.  2,  18S8. 
Smej-  peninflfitun  Onnmnn,  Zo<»I.  Jahrb.,  Sysl.,  VI,  1891,  28. 

Honolulu.  1891,  2  si)ecimens:  1901,  1  si»etimen;  1902,  1  male.  Kailua,  1901,  1  female.  Hilo, 
Hawaii,  1901, 1  small  female.  Waiawa,  Kanai,  V.  Knudsen.  1  s|»e<imen.  Hawaiian  Islands.  Dr.  \V.  H. 
Jones,  U.  S.  N.,  1  male,  1  female,  in  Mu.H.'um  of  Comparative  Zc>i*logy. 

Panulirus  marginatus  (Quoy  and  Gaimanl). 

Palinuru*  marghintun  Quoy  and  (laimanl,  in  Freycinet.  Voyage  autour  du  Monde,  Zo<ilogip,  p.  5,37, 
1824  (1825).  atlas,  pi.  81.  Diet.  Class.  d*Hi.«t.  Nat.  atliLs  pi.  [tiii].  Milne  txlwanls.  Hist. 
Nat.  Crust.,  II,  p.  3<H  ifiM»tnotei.  18:^7. 

This  species  has  not  lieen  <»ljserve<l  si  nee  (iut»y  and  Gaimanl.  It  K-ems  to  be  relate<l  to  Panuliru* 
hHtgni  (de  Haan),  and  P.  dasi/ptts  (Latreille);  acconiing  to  the  figure,  there  are  four  laiige  spines  and 
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no  small  spines  on  the  antenna)  segment,  and  the  alxlominal  furrows  are  uninterrupted.    The  original 
description  is  almost  entirely  of  the  color,  and  is  hen*  repro<luced: 

^*  Paiinurus  biro8tratui<;  pedifnuf  ryanein  alh>  maculatis;  segmentis  ahdominalihus  violaceis  flavo 
marginaiis. 

**Ce  crustac^  a  le  corselet  brun,  couvert  de  petites  asjK'^rit^?  et  d'aiguillons,  dont  deux  plus 
considerables  sont  dirigtV  en  devant;  dans  leur  inter\'alle  on  en  voit  (juatre  plus  petits.  Les  antenne«<, 
d'un  rouge  violace  il  leur  ])ase,  sont  aussi,  dans  ct»tte  partie,  armees  de  fortes  Opines;  elles  sont 
jaunfttres  et  couvertes  (rasi)erites  dans  le  reste  de  leur  longueur.  Les  antennules,  bifurqueea,  tres 
longues  et  verdtUr€^s,  ont  <les  taches  rougeAtrc^s  aux  articulations. 

**  Les  pattes  sont  bleu  de  ciel  tacthetc  de  blanc  et  velues  A  leur  extremity.  Un  beau  violet  borde  de 
jaune  colore  les  anneaux  de  la  (jueue;  le  crochet  (|ui  les  termine  de  cliaque  cote  est  rougedtre  A  la  pointe. 
Les  cinq  plaques  de  la  nageoire  de  la  queue  sont  verdiUres,  avec  du  jaune  au  milieu.  Leur  limbe  est 
denticuie  et  lx)nie  d*une  bandelette  noire  avec  un  list*re  blanc." 

Family  EKYO.\ID.€. 

Polycheles  phosphorus  (Alco<;k). 

Pentacheles phoHphorim  Alcock,  Ann.  Mag.  Nat.  Hist.  ((>),  XIll,  1894,  240;  Illiis.  Zool.  Investigator, 

Crust.,  Part  II,  i»l.  vin,  tig.  2,  1S94. 
Polycheles  phoaplK/THs  A\v(>{ik,  Desc.  Cat.  Indian  I)eep-S<^a Crust.  Dec.  Macr.  Anom.,  Calcutta,  [).  108, 

1901. 

The  large  series  of  specimens  exhibits  a«lditional  variations  to  thOv'«<*  given  by  Alcock.  The  lateral 
marginal  spines  of  the  carapace  mjiy  Ix*  more  numerous;  there  are  friMjuently  seven  in  fmnt  of  the  first 
sinus,  sometimes  five  between  thi»  sinus  and  the  cervical  groove,  and  l)ehin<l  the  groove  there  may  he 
as  many  as  ten;  there  may  be  five  metlian  spines  l)et\vi»en  the  anterior  spine  and  the  cervical  groove. 

The  carpus  and  maims  of  the  first  pair  of  ftH*t  are  usually  finely  spitmlous  above,  while  in  one 
large  specimen  (station  I^S24)  the  merus  is  unarmed  except  for  the  terminal  spine. 

(/olornote  attached  to  male,  station  3H10:  Dorsum  pale  oi>aque  rose  ma<lder,  darkest  on  abdomen; 
rtdges  of  carapace  opa<|ue  white;  swimmereti?,  thoracic  legs  and  mouth  parts  deei>er  madder  yet 
still  pink. 

/>w/n7>ft/to/i.— Kaiwi  channel,  29H  to  470  fathoms,  stations  3467,  :«76,  4109,  4110,  4111,  and  4112; 
south  eoantof  Oahu  Island,  22S  to  :VM  fathoms,  stations  881fi,  3907,  3910,  3911,  3917,  and  3920;  south 
coast  of  Molokai  Island,  222  to  49H  fathoms,  stations  3S24,  383fi,  and  3839;  Pailolo  (^lannel,  277  to  684 
fathoms,  stations  3867,  :W68,  :^83,  and  3884;  north  coast  of  Molokai  lslan<l.  328  to  809  fathoms,  stations 
3887  and  3892;  vicinity  of  Modu  Manu,  222  to  m)  fathoms,  stations  3979  and  4166;  vicinity  of  Kauai 
Island,  55  to  703  fathoms,  stations  398r>,  3988,  3995,  3998.  4015,  4028,  4130,  4132,  4134,  4i:i5,  4137,  4138, 
and  4187;  Ixitween  Honolulu  and  Kauai  Island,  508  to  557  fathoms,  station  4007;  north  coast  of  Maui 
Island,  253  to  283  fath«»ms,  stations  4084  and  4085;  northeast  appnmch  to  Pailolo  channel,  286  fathoms, 
station  4097;  northwest  coa.st  of  Oahu  Islan«l,  241  to  282  fathoms,  stations  4116  and  4117. 

Polycheles  snyderi,  sp.  no  v. 
(PI.  XXIV,  iii:.  il.) 

Carajmce  elongate-cpiadrate,  depresstnl,  latenil  ])orders  panillel  except  toward  the  extremities,  its 
length  equaling  the  alnlomen  h?ss  half  the  telson.  Fnuital  bonier  concave,  arme<l  with  two  8pim>s  at 
middle,  one  at  each  angle  of  orbit,  and  two  or  three  lH*tween  the  outer  orbital  spine  and  the  antero- 
lateral angle.  Orbital  notches  deep,  narrow-triangular;  a  spine  at  frontal  end  of  eyestalk.  I^ateral 
lK)rders  armed  with  small  spines,  which  are  larger  and  fewer  anteriorly;  they  nun)lHT  10-6  to  H-iiO. 
Upper  surface  covered  with  rough  granules  from  which  hairs  arise.  .Me<lian  carina  double,  spinulous, 
similar  carinje  following  l)oth  branches  of  the  cervical  gn>ove.  On  either  side  of  the  branchial  region 
a  fine,  oblique  and  sinuous  line  of  spinules;  an  ill-<lefined  lim»  of  larger  spinules  extending  backward 
from  the  orbital  sinus.  The  two  longitudinal  ridges  of  the  si«le  wall  crenulate,  the  upper  posteriorly 
obliterated. 

The  first  to  fifth  abdominal  terga  and  also  the  })ase  of  the  seventh  art*  bluntly  c!arinated  in  the 
middle  line,  the  carina  not  projecting  nor  spine*  1. 
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Antenniilar  ecule  a  little  litr^r  tliaii  antenna)  ei-alc,  nne-tifth  as  long  as  rarapai-e,  acute,  upper 
mantin  I'pinoiH'  [or  iti^  (liptsl  three-fifths,  a  eiut^le  »pine  at  outer  ilistal  angle.  Antetinal  scale  acute, 
tippeil  with  a  iipinule,  Hn<I  reacliiiiK  to  enil  of  aiitennular  peduncle. 

External  iiiaxillipn)  Ixirely  reachiu)^  eiiii  of  ontennular  imhIuiicW,  and  furnisheil  with  an  epipoil. 

First  thoracic  it-g  a  little  Ioiiikf  than  bmly;  anii  and  laliu  with  a  di:<tal  opine  aU.ve.  wri!-!  with  a 
du4al  Bjiine  l>etow.  l']i]ier  anil  lower  uiar>!in  of  ami  and  upper  margin  of  palm  i-pinulous.  I>ro|HHlui' 
longtT  than  iiienu<.  carpn.*  tontcer  than  niaiiux.  'ligitu  one-tbini  aeain  as  long  ajt  lalm. 

.Second  ami  fifth  pairs  of  It^  <liinini:'h  in  leut^li  and  atoutneiv.  the  second  [lair  uiorc  than  one- 
Ihinl  the  leuKth  nt  the  flryt  jair;  lact  pair  iiu|«'r(ectly  chelate  in  male. 

i/int^KHuiix.— Male,  lei^h  ol  carapace  :&,  entire  length  of  alNlunien  4li.5.  length  of  lir't  pair  of 
leg?  Sa.i. 

A  single  spef-inicn  only  wac  taken  at  alali.iri  41,11.  ricinitv  nt  M.mIii  Mann.  wOO  to  :)l:{  fathome. 
(Cat.  No.  30;e2. ) 

Inshape  thefiieeieere^nihlo'P.  ;<Aiwf>/iMn»(Alcoi.-ki,  Init  i:^ulon<'e  diftingiiii-liedby  the  unifonu 
roughnew  of  the  cara|iaee.  the  alR«ence  of  true  f pinee  from  the  dur^wl  ifurfaee  cj(  cara- 
pace and  alxlomen  ami  hy  the  liner  and  more  numerous  I'pinuli-H  of  the  margin. 

Named  lor  Sir.  J.  O.  S^nyder,  who  accompanied  the  Fish  Commise>ion  party  in 
1902. 

Polychelea  ffronulatua  Faxon. 

}>»ili$ehelti  TniiiK/iriM  Faxon.  Bull.  Miw.  Oimp.   Zo.i.,  XXIV,  ISiW,  137;  Mem. 
Mus.  fomp.  Zo..!..  XVIII.  )«t.i.  ISt,  pi.  x\xu.  tig.  I.  pi.  xwm.  %.  2,  2a. 
/'.■n/nrAW«  Hfiiimf,„lii  Aliwk.  Ann.  Mag.  Nat.  llisl.  ifil,  Xlll.  ISVM.  Xtti;  Illas. 
Zoiil.  Investigator,  Cnisl.,  pt.  IT.  pt.  v[(i.  Hg. ;):  Den-.  Cat.  Indian  IVep-^ea 
Cnwt.  Deo.  Macr.  Anom..  Calcutta,  |..  !7.5.  1901. 
In  Hawaiian fjiecimenH the nmnber iif  lateral !'pinet<i!<8ti>tO-.S(or4i -1-5  |14orll>).         leniul      xciile. 
On  the  ga-flric  region  there  are  Imiu  :t  to  n  larfter  median  i>pinei>  l>ehin'l  the  front,  '  'l 

of  which  1, 2.  or  more  may  lie  ilouhle. 

MOKtof  the  iiiiecimens  arc  i^malh  the  largest,  a  :ua1e,  station  4111.  measuree  lll.limm.  lon^.  length 
of  carapace  SO.M. 

OJir. — "  Light  o|iai)ue  maiidcr  pink." 

/JMnVmf^rw. —Vicinity  of  Kaciai  Island.  ;W.i  to  -i-W  EatlioiU!>.  xtationi)  :fiPWI.  *>1»,  4<rJ«,  and  413K; 
north  coast  of  Molokai  Islaii<t.  .>52  to  SOU  fathoni.s  Citation  3SH7:  lietween  Ilonololu  and  Kauai  Islanil, 
506  to  557  bUbonu<,  sUtii>n  4(X)7:  Kaiwi  .hannel.  4(iU  to  470  fathoms,  station  4111. 

Polychelea  aap«r,  sp.  nov. 

(PI.  sxtv,  lig.  11.) 

Carapace  nearly  as  long  as  exposed  part  of  abdomen:  strringly  convex  from  side  to  ride  and  also  fore 
anil  aft;  oral:  surface  covere<l  with  j>[>iutile!<  anil  fhort  liairs.  Frontal  margin  concave,  armed  with 
two  spineit  at  tlie  middle,  one  at  inner  angle  of  orhit;  outer  margin  of  orbital  notcti  Uinlered  with 
i^ines  which  are  conliuueil  along  the  frontal  margin  halfway  to  lateral  margin.  Orbital  notch  narrow 
U-sbaped;  a  large  out  ward-]  minting  i>]iine  at  extremity  of  eye.  Ijiteral  margins  armed  with  sjiinule? 
which  diminish  |iosteriorlyandliecomealniriifl  obliterateil.  They  numlier].T-Hnr  lt>-28iir2n.  Meilian 
carina  ilouhle.  armed  with  spinules  larger  than  these  of  the  general  surfaiv.  and  larger  in  front  of  tlian 
behind  the  I'ei^ical  suture.  Similar  ridges  of  spinuk'S  follow  the  cervii'al  suture  along  its  [loslerior 
branch  to  the  lateral  margin  and  |iart  way  along  the  anterior  branch:  the  longitudinal  ridge  of  the 
branchial  region  iii  similar  iti  jHifition  to  that  of  P.  nrnanlntii*.  I/inttitndinal  ridgee  of  side  wall  Anety 
granulate  or  denticulate,  eontinu'>iu>. 

.Abdomen  tiiberculate:  first  to  hith  tcrga  bluntly  carinate.  a.*  is  also  the  anterior  end  of  the  sixth 
and  seventh:  the  seventh  carina  only  has  a  short  luck ward-jioin tine  r-pine. 

.\ntennular  scale  suljacute,  nut  reaching  lieyond  {lenult  a-g"'enti)f  peilunde.  inner  margin  spineil, 
a  row  of  spinules  at  distal  outer  angle,  .\ntennal  scale  suboval.  reach  inu  to  dislul  Ihinl  of  lai^t  segment 
of  peduncle. 

The  outer  maxilliped  reaches  to  middle  of  anienual  si'ale,  and  i."  priivided  with  an  epipod. 

Firat  pair  of  tborucic  legs  miwing:  »«coiid  pair  two-thinls  as  long  as  cara[iace. 
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Dimensions.— Fem&lef  length  of  carapace  H2.3,  entire  length  of  abdomen  38  mm. 

Type  locality. — Vicinity  of  Niihau  Island,  71^5  to  8(>5  fathomn,  station  4174;  1  female  (Cat.  No.  30323). 

This  species  has  the  form  of  /'.  granaUUus  Faxon,  bnt  the  dorsal  surface  is  much  rougher,  the 
carapace  more  convex,  its  side  margins  more  finely  and  obscurely  cut,  abdominal  carime,  except  the 
seventh,  nonprojecting,  antennal  scale  rounde<l  at  tip  instead!  of  pointed. 

Eryoneicus  indicus  hawaiiensis,  subsp.  nov. 

The  differences  between  this  specimen  and  K.  indicus  Alcotrk  and  Anderson  «  seem  scarcely  worthy 
of  specific  separation.  On  the  i>osterior  branch  of  the  cervical  ridge  near  its  bifurcation  there  are  two 
transversely  placed  spinules.  On  the  left  side  the  outer  of  these  spinules  is  double.  The  longitudinal 
dorsal  branchial  ridge  extends  farther  forward  than  in  Alcock's  figure,  and  is  anned  with  numerous 
ill-defined  spinules,  except  the  posterior,  which  is  a  gmnl  sized  spine.  On  the  lower  of  the  two  ridges 
below  the  lateral  carina  there  are  about  twelve  spines  of  fair  size.  The  second  to  fourth  abdominal 
terga  have  each  three  median  spines,  of  which  the  middle  one  is  the  largest;  the  fifth  and  seventh 
terga  have  two  median  spines. 

Color. — Light  or  bleached  iH)ppy  red  sha<ling  to  pale  madder  pink  on  inside  of  chelje. 

Vicinity  of  Kauai  Island,  577  to  4S0  fathoms,  station  4005;  one  female  41  mm.  long.  (Cat,  No. 
80324. ) 

Family  H()MAKII).4:.  ' 

Enoplometopus  occidentalis  (Randall). 
(PI.  xvii,  fig.  2.) 

Nephrops  occidentalis  Randall,  Jour.  Aca<l.  Nat.  Sci.  Phila.,  Vlll,  IS31»  (1840),  i:i9.     Gibbes,  Proc. 

Amer.  Assoc.  Adv.  Sci.,  Ill,  1850,  H>5.    Stimpson,  Jour.  Boston  Soc.  Nat.  Hist.,  VI,  1857,  495. 

Kingsley,  Bull.  Kssex  Inst.,  XIV,  188,S,  LSI,  pi.  ii,  fig.  1. 
Enoplometopus  piciu»  A.  Miliic  Edwanls,  Faunc  C'arcinologi(|ue,  in  .Maillard,  Notes  sur  I'llede  la 

Reunion,  p.  14,  i>l.   xix,  figs.  1,   1",   1'-,   1',   1HH2.     Mien^,  Ann.  Mag.  Nat.  Hist.  (5),  V,  1880, 

380.     De  Man,  Arch.   f.   Naturg.,    Mil,    IS87,  pt.   1,  488,  pi.   xxi,  fig.  4.     Ortmann,  Jena. 

Denks.,  Vlll,  1894,  21. 
Enoplometopus  occidental  in  OrUnauu,  7ajo\.  Jahrl).,  Syst,,  X,  1897,  274.     (See  Holmes,  Occas.  Papers 

Gal.  Acad.  S<'i.,  Vll,  1900,  Ui7. ) 

Honolulu  market,  1902,  1  male.  .Maui  (Kingsley),  in  Mus<»um  Boston  S<x;iety  Natural  History. 
Hawaiian  Islands  (erroneously  labeled  "N.  \V.  coast  of  North  -Vmerica"),  T.  Nuttall,  one  male  type, 
dried,  in  Museum  of  Philadelphia  Academy. 

Notes  on  the  type  specimen. — Length  of  carapa<'e  to  orljit  (rostrum  broken  (jff),  42.2  mm.;  abdomen 
about  99.5  mm.  Six  me<lian  s]>ines  behind  orbit;  anterior  one  broken  off  and  was  probably  the 
smallest;  posterior  one  l)ehind  cervical  suture.  Four  spines  in  next  row,  and  outside  the  anterior  of 
these  and  close  to  it,  another  spine.  Posterior  spine  of  the  lateral  row  a  little  l)ehind  antepenult  spine 
of  the  median  row.  No  color  marks  remain.  Telson  a  little  longer  than  its  basal  width.  Abdomi- 
nal segments  with  a  few  low  s<|uainose  tul)ercles,  from  which  hairs  have  arisen.  Antennal  scale  more 
elongate  than  represented  in  the  figun»  by  A.  Milne  Kd wards,  the  jiostero-internal  margin  shorter. 
Left  chela  distinctly  larger  than  right,  52.fi  mm.  long,  18  wide,  dactyl  2fi  long;  right  chela  45.7  mm. 
long,  15.5  wi<le,  dactyl  22.fi  long.  Ann  and  wrist  substantially  as  shown  by  A.  Milne  P^iwards;  about 
eight  or  nine  spines  on  upper  surface  of  arm  arranged  in  a  double  row;  a  single  row  of  spines  on  each 
of  the  lower  margins;  in  addition,  two  spines  on  distal  margin  of  outer  surface.  Wrist  irregularly 
spined  around  the  distal  margin;  a  few  spines  scattered  I  on  up  j>er  surface.  Tuben*les  of  palm  larger 
through  the  mi<ldle  of  upper  and  lower  surfaces,  ])ut  all  the  tubercles  smaller  than  in  A.  Milne 
Ivlwards's  figure.  l']»per  surface  of  palm  covered  with  fine  short  pul)escence  except  for  a  narrow 
strip  through  the  center  which  is  almost  bare;  lower  surface  less  jmbescent. 

In  size  and  general  api)earence  our  specimen  agrees  with  A.  Milne  Edwards's  figure;  it  measures 
13.8  mm.  in  length.     Of  the  five  median  spines,  one  is  behind  the  cervical  suture;  the  posterior  of  the 


aEnjoninii*  iyiflinm  Alccx'k  ami  Arulersoii.  Ami.  Mh^'.  Nut.  Hist.  (7t,  III.  IStW,  2«.X).     Ah'ock,  I1 1  ii8.  Zool.  Invest!^ tor, 
Crust.,  pt.  IX,  pi.  I,  f\g.  3,  1901:  Dew.  Cat.  Indian  Deep-Sea  Crust.  Dec.  Macr.  Anom..  Calcutta,  1901,  176. 
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lateral  dorsal  row  it*  opposite  the  antepeDultimate  of  the  middle  row.  The  trau^veree  rr)w  of  lar^ 
light-colored  spot^  on  the  f'ei'ond  to  (ifth  alxloiuinal  i^egraente  edntains  six  instead  of  tive  tirpotn,  there 
being  two  tmbmedian,  none  me<.]ian.  Telson  a  little  longer  than  its  Imeul  width.  Right  chela  a  little 
longer  than  left;  its  dactyhL<  ij?  a  little  shorter,  that  of  the  left  chela  a  little  lon^rer,  than  its  palm. 
Median  rows  of  tubercles  of  ]jalm  small  but  distinct ;  other  tul^ercles  of  upper  and  lower  .>:urfa(*e  minute, 
set  in  a  verj-  short  coat  of  pubescence. 

Family  STEXOPII).^. 

Stenopus  hispidus  (Olivier).     Bnndaua  I'mtni. 

StenopHJt  hUtpidnf  Bn^oks  and  Herrick,  Mem.  Nat.  Acad,  ^^ci.,  V,  1892,  326  and  .*i39,  pis.  v-xiii. 
Rathbim,  Bull.  T'.  S.  Fish  Conun.,  XX,  1900,  (1901)  99,  pi.  ii,  and  synonymy. 

Young  si^ecimens  about  20  mm.  long,  are  slenderer  than  the  adult,  with  relatively  longer  rostnim, 
about  three-fifths  as  long  as  remainder  of  ^-arapace  and  devoid  of  lateral  spines.  Alxlomen  stnmgly 
bent  at  the  third  segment,  which  has  a  prominent  median  tubercle  near  jioeterior  end ;  sixth  aMominal 
segment  very  elongate,  three  or  four  times  as  long  as  fifth. 

DiMribution. — Honolulu;  Honolulu  Reef  and  market;  Hilo,  Hawaii,  U.  S.  Fish  CoromiBsion  and 
H.  W.  Uenahaw;  Puako  Bay,  Hawaii,  1902;  south  coast  of  Oahu  Island,  station  3921,  surface;  between 
Honolulu  and  Kauai  Island,  station  3980,  surface. 

Spongicola  henshawi,  sp.  nov. 
(PI.  XXIV,  fig.  8.) 

Rostrum  dorsally  st»rrate  with  six  .spines  l>esides  one  ru«limentary.  one  spine  l)elow;  over  half  as 
long  as  rest  of  ^-arapace,  reaching  beyond  antennular  stalk.  A  spine  l)el«»w  the  orbit,  and  one  on  each 
side  l)ehind  the  base  of  the  rostnun.  Anterior  margin  lx»low  the  orbit  artneil  with  spinules;  a  little 
farther  back  and  i»arallel.  a  row  of  three  or  four  larp*'r  spinules.  Telson  with  two  longitudinal  rows 
of  four  spines  ea<*h  dorsally,  edjres  spinulous.  not  rea<"hing  end  of  swimmerets,  which  are  semilate  on 
outer  margin.  Eyes  light  olive  in  alothol:  a  few  .«<pinules  bonier  the  c«>rneal  margin  and  arm  the 
anterior  and  dorsal  surface  of  the  stalk.  Outer  margin  of  acicle  finely  serrate.  Outer  maxillipetis 
stout,  set<»S4.*;  sei>«md  pair  of  levrsetiual  in  female,  alniut  twice  as  long  as  first  i)air  antl  stouter;  iKith  ftairs 
smooth;  thin!  i»air  sparingly  set«.tse.  uneijual  (in  female),  much  stouter  than  second  |>air,  only  the 
larger  one  longer  than  the  secraid  leg.  I.<(*hium  with  distal  spine.  Ann  spinulous,  a  spine  near  distal 
end  on  upper  and  on  trnter  side;  wri.«*t  not  much  longer  than  bn>ad,  cu|>-sharKHl,  distally  spinulous 
above;  hand  broad,  compresse<l,  margins  finely  serrate,  fingers  l>ent  down,  narrow;  a  triangular  tooth 
on  the  dactyl  fits  between  one  similar  tooth  and  an  obliquely  tnmcate  I>asal  tooth  on  the  thumb; 
fourth  and  fifth  pairs  very  long,  sul)e<)ual;  dactylus  short,  bifid;  propodites  posteriorly  setnse. 

Length  of  egg-laden  female  26.2  mm. 

One  specimen  only  from  st^mth  coa.«t  of  Molokai  Island.  lt>9  to  182  fathoms,  station  :W:t5.  (Cat. 
No.  3(¥)38. )  XamtNi  for  Mr.  H.  W.  Henshaw.  formerly  of  Hilo,  who  has  <'ontribute<l  much  to  our 
knowle<lge  of  the  Hawaiian  fauna. 

Near  S.  atuhnnninm  Alcock, "  but  differs  in  longer  n*«tniiii,  j>osterior  i»osition  of  spine  at  Imisc  of 
roetrum,  longer,  slenderer  fingers,  shorter  telsrm. 

Family  PEN\€ID.€. 

Penseus  canaliculatus  (01i\-ier). 

Piihemim  t^ntft/icuhtuji  OVwier,  Ency<'.  Meth.,  Hist.  Nat.,  Insectes.  VIII.  ISU,  660. 

Pewnm  nnmlirulaUiJ<  Randall.  Jour.  Acad.  Nat.  Sci.  Phila.,  VIII.  1S;W  i  1840),  146  ipart). 

Frrnrui  iniinjinatnit  Randall,  1<h.'.  «'it.  <  part ). 

Peruieua  mnalicvlatvit  Kishinonye,  Jour.  Fisheries  Bureau,   Tokyo,  VIII,   1900.   11,  pi.   i,  pi.  vii. 

figs.  1,  lA,  IB,  U",  and  synonymy. 
Hawaiian  Islantis,  Nuttall  an<l  Townsend,  5  si)ecimens.  in  Museum  «if  the  Acailemy  of  Natural 
S<"ience»».  Philadelphia.     (See  bel(»w  under  P.  tnanjuiatu*.) 
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Penteua  mRrffiiiatus  Randall. 

(PI.  x:i.  H>r.a.t 

PtiuFu, mnnlirnl^ilux  RiukUII,  Jour.  .\i»il.  N'at.  Ha.  Phik-,  VIII,  IKW  (1840),  14S(put). 

I'mini*  mnrgxniiln"  Itamlall,  \<»:  cit,  ((«rt). 

.Vtrfw  11(1  Ike  biff  riH-riuii-nr. — In  Uii-  rmi^'iim  nf  tlic  PliilHilelj)hia  .Xfsdeiny  of  Xstuia)  8i-ien<.'«H  are 
eiglit  speciiLifiiMlalwlHl  " /Viu'iMniii'i/icii/'iM.OIiv..  Saii.Uii'li  l^'lttrlll!',  Xnttall  amlTowiuwnd."  Thene 
were  doiihtfiilly  [laiiii-il  "  •iintilictilalim"  l>y  Knnrlatl.  1 1  if  n '(ore  he  wdj^^'ttHi  in  print  at  the  xaiae  time 
" nuiryiii'iltir"  in  I'aw?  tlis  n|ii'i'ieji  filumld  jircivt'  ti>  Ix-  ni'w.  The  Hiieeimeiui  are  now  in  verj-  boil  i-on- 
ilition,  and  have  iieviT  bii'n  iiirefiilly  cxHriiineiL  Then'  iire  twn  H])e(-ieB  represents — five  cpecimeng 
of  the  true  /'.  niiuili'iitiiliit  |( liivii'r),  m\<\  ihnv s]if<'inienr"  which  it  K-eni!"  pro|)er  to  ei>nei(ler  the  tvpefl 
of  P.  m.ir-iimil«-  Randall.     All  are  half  ^n-vrn. 

In  Ihe  cpt^'iniensof  I  lie  wi'll-kimwn  /'.  <;iimlir,iUii,i»^  the  [iiolian  ridjje  uf  the  ciirapan'  in  de^ph 


5ved.     Thp  dislaniT  l>ehiiid  \ 


■  y  (riini  ime  and  Ihree-tourthB  U>  one  and  four-tiftfas 
of  it  riieiuiiinil  to  the  posterior  inarfrin 
Liiividtial  now  Ii«b  a  complete  rofitmni; 

iif  /'.  iintTi/inalux  the  median  rid^  in  not 
iiid  itM  ikB-terior  spine  is  one  aod  two. 
fnini  the  Hpiue  lo  the  orbit.  Two  speK*!- 
icl,  with  10  2  teeth. 
Ili'urri/ilinu  III'  innl'irf  niii-rhumn  in  the  V.  S.  Xalioruil  .Wiineiim: 
■ull^llr^■n^•nlla]•]"l'il^alu■e^^amea^' that  of  /'.  ciiivilirulaltiii.  Doraal 
I  »-m  t.-.ih.'d.  iiLf.Ti..r  r-B-tral  teeth  l'-3.  Dorfial  teel  con- 
it'il  nearly  In  juisileriiir  iiiHr);in  of  caraiMoe,  itself  not  grooved, 
l».rih'riil  on  either  i-ide  liy  a  Iiniaii  furrow  which  extends  pot^ 
a.-  (he  kii'1,  ]''1aue1la  cif  antenimlie  as  long  or  nearly 
'e<lniii-li'.     IVn-iiiiHHla    and    abdomen    maeh    atd    in 


!'  Ihe  distaiici 


IS  hiiv,.  Ihe 


nrl  I 


milar  tn  tho!<e  of  /'.  mhiata  Kiah- 
u*.  the  ionpitiidinal  median  tieeure 
nidi'  liy  the  tiuich -thickened  inner 

iiL'ii.  II  female,  station  ;M57,  Iftl  nun. 

w.— SjieeiincnH40mm.  In  length  and 

1-  Imtiln  "f  (he  mirface  net.     They 

111-  nicin-  adult:  the  median  <»rina 

efoff  reaching  as  far  back  a^  in  the 

and  llie  [Mifterior  margin;  the  antennal 

',  Iher^ixth  i.s  noticeably  longer  than  in 

le  ^niall  siiini-sciC  the  third  i>air  with  a  pair  of  longapinefi. 

blue,  and  trices  lA  it  remain  in  the  akoholii^  Hpecimene. 

■ibntind  Ihis  ycmnn  form  lo  /'.  iii'irgiiuiliii,  but  the  general 


Hn'l    Ihel' 

t-cnin 

m,;,o,h.,i 

Kabr 

II  eith 

lateral  pi 

iilc. 

i='oflaw' 

"'  "i'*;- 

lukeli  ilM 

In!." 

..ov,-!^'f;id 

•-!Z 

e  yiinnj;  of  that  Biiecies  in 


adult,  that  ih<  tii  xay.  alKiiit  half  way  Ih'I 

Bcale  in  loiip'r;  the  fourth  alkhnniiiiil  h 

the  adult,  the  teIm>iL  isariiiiHl  close  Itebii 

The  color  of  llii!-  form  m  said  to  be  Fn-i 

It  is  iKHwihle  that  I  atn  mii'tukcii  In  a 

inake-iip,  Ihe  rostral  fonnida.  and  the  pnilmbilily  of  the 

large  a  eollirtion.  all  tend  to  [>rove  their  idciilily. 

lyiMrihulion. — The  lart'i'iind  nialuri'spei'iniensan'  found  only  in  deep  water;  miiiium  and  sinalliah 
S|)ei'iiuen[i  are  rentrieled  to  chullow  water  alunj;  t'liorc.  while  Ihe  very  younjr  occur  at  the  surface. 

.SfH-ciiiieim  1.:-,  mm.  iniil  tipiiiti-f/  ui  limjfli.—'^'niXh  crKi.-=l  "f  Molnkai  Island,  l,'i;{  to  142  fathoms, 
station  :M:t2;  Pailolo  riiainicl,  122  to  Ul  fathonjs.  slalions  :ls.i7,  :(SriK,  :iMil7,  4101i.  and  4103.  Vicinity 
of  Ijiysan,  17:t  to  1H2  fallioniH,  station  :«t.>X;  ni'rtb  co«.«t  of  Maui.  4."j  !.■  .W  talh.inLs,  station  4070, 

Sp^iiiwiis  4"  f"  »'  """.  '■"  /.-Hff'/i.— Iloniihilu,  liNIl ;  Pearl  llarlmr,  .\pril  2:{,  I'MKl;  Honolulu  market, 
IIKK;  Hanalei.  Kauai,  .lune  2;{,  I(i02;  Kautiukaki  llarU.r,  Molokai,  shallow  water,  station  3844;  Hilo, 
Hawaii,  llHll;  Hilo,  Hawaii,  II.  \V.  llcnsbaw. 

SltfcinKii"  I'lmm.  mill  luiifi-r  in  /.";/( A.  — Between  KrlfU  Biuik  and  Kaini  Channel,  surface,  station 
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3807;  south  coast  of  Oahu  Inland,  gurface.  Htations  ;»10,  3811,  3812,  3813,  3814,  :«15,  3907,  3908,  :^12, 
and  3921;  south  coast  of  Molokai  Island,  surface,  stations  3821  and  3837;  Pailolo  Channel,  surface, 
stations  3860,  :«61,  3864,  3867,  :»86,  and  :^K)1:  Kmtli  of  Lanai  Island,  surface,  :i880;  north  coast  of 
Molokai  Island,  surface,  station  3889;  vicinity  l^ysan  Island,  surface,  station  ;«32;  l)etween  Honolulu 
and  Laysan  Island,  surface,  stati«.ns  392*5  ami  :^,30;  vicinity  of  Kauai  Island,  surfa<e,  stations  3981 
and  4018;  l)etween  Kauai  Island  and  Oahu  Island,  surfaces  station  40t>9;  west  coa**t  of  Hawaii  Island, 
surface,  station  4a37;  nortli  ct«st  of  Maui  Island,  surfacv,  station  408«>;  Honolulu,  March  :iO,  1902, 
surface:  Honolulu  market.  May  8,  1W2:  Hanalei,  Kauai,  June  21,  UK)2,  surfai-e. 

MetapensBus  affinis  (Milne  Edwanls). 

Pfn^tusnffiiiix  Kinpsley,  Bull.  t>sex  Inst.,  XIV,  1882,  ia=>. 

Piirajx-nA^iJi  ajfiiili*  Kathbun,  Phk*.  V.  S.  Nat.  Mas.,  XXVI,  1902,  :is,  and  synonymy. 

Hawaiian  Islands  (Kingsley). 

MetapensBusvelutinus  (Dana). 

(PI.  XX,  %.  5.) 

Pfiuetif  reiutitum  Dana,  Crust.  U.  S.  Expl.  ExihnI.,  I,  604,  1852;  atlas,  pi.  xi.,  tig.  4,  1855.     Bate, 
Challenger  Macnira,  253  (j>art),  pi.  xxxiii,  fig.  1  (prol«l»ly  not  figs.  T'  an«l  1"'),  1888. 

/>Mrri7/M/iV/n.— .South  oiast  of  Molokai  IsUmd.  2:^  to  134  fathoms,  stations  :JiW5,  :i846,  :i847,  3848, 
3849,  3a')0,  385:^,  and  3855;  Pailolo  Channel.  122  to  143  fathoms,  sta- 
tions 3857,  3858,  :^59,  3897,  4101,  and  4102:  Auan  Channel,  21  to  28 
fathoms,  station  3874:  vicinity  of  I^ysan  Island,  10  fathoms,  station 
3962;  vicinity  of  Kauai  I.^land.  40  to  '2X^  fathoms,  stations  :ft)82,  39S7, 
and  4002;  northeast  coast  of  Hawaii  Island,  63  to  107  fathoms,  station 
4064;  Aleunihana  Channel,  176  to  49  fathoms,  station  40#J6;  north  coast 
of  Maui  Island,  52  to  152  fathoms,  stations  4071,  4077.  and  4098. 

Dretlged  at  I^haina  (  Dana). 

OurRpe<*imens  are  all  of  me<lium  t<»  small  sizt'  ( •'»(  mm.  and  under). 

Ikidy  pubescent.     K^istnnn  reaching  to  middle  of  siH*ond  anten- 
nular  segment,  with  usuallv  seven  siiines  and,  s<jme  .listanc<-  l>ehin.l,      ^'"^   .=^i.--V'Mi^»^r.i*   ry/«f,«rM.    n 
a  gastnc  spme,  behind  which  thcR'  is  iu>  carina:  ga.stnc  spine  at  a        Tiwiycum,  station  ssw.  •  34. 
point  three-elevenths  or  a  little  more  than  one-fnurth  fn>m  the  orbit 

to  posterior  margin  ai  cara|iace.  Kostrum  slightly  ast-ending,  straight  alnive  and  convex  below  as  is 
usual  in  the  female,  or  convex  al>ove  and  straight  l>elow  as  is  usual  in  the  male.  Hejiatic  spine  in  line 
with  gastric  spine  and  almost  in  a  longitudinal  line  with  antennal  spine. 

Eyes  very  large,  their  greatest  diameter  just  half  an  long  as  outer  margin  of  acicle.  This  last 
three-fourths  of  length  of  carapace.     Antennular  (lagella  si'arcely  ei:)ualing  last  two  joints  of  peduncle. 

Outer  maxilli})eds  reaching  just  ti>  end  of  acicle.  Second  jmirof  feet  exceeding  antennal  peduncle 
by  length  of  fingere;  thir<l  pair  excee<ling  second  by  length  of  chela. 

Basis  and  ischium  of  first  |>air  (^(*h  anne<l  with  distal  spine;  second  i)air  unaniied.  All  the 
pereiopods  are  fumishe^l  with  an  exojxxl.  while  the  last  two  fiairs  as  well  a^  the  outer  maxillipeds  are 
destitute  of  an  epipod. 

Seconii  to  sixth  alKlominal  somites  (*arinate,  carina  increasing  in  strength  p<.»steriorly.  Telson 
falling  short  considerably  of  the  inner  urojKxl:  armed  on  either  side  with  three  m<ivable  spines,  which 
increase  rapidly  in  size  posteriorly,  and  a  !ixe<l  spine  which  is  next  to  the  terminal  .spine  and  is  inter- 
mediate in  size  becween  the  lirst  and  sec<md  i»airs. 

Petasnia  asymmetrical,  the  left  branch  long<»r  and  forming  a  IhxmI  which  at  the  tip  locks  over  the 
right  branch;  ea<-h  branch  with  a  small  curve*!  spine  at  extremity. 

Length  of  carapa<*e  of  feujale  i  station  4102 )  21 :  of  alnlomen  37  mm. 

Color,  mottle<i  with  yellowish  i»ink. 

This  species  has  not  the  alxiominal  hump  or  angle  shown  in  Dana's  ligure,  neither  «loes  the  telson 
reach  as  near  the  end  of  the  inner  l>ranch  of  the  tail-fan  as  represente<l  by  Hate. 
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Ketapeiiwii«  mosriensia  (Kuthlnui). 
(PI.  x^,  Hk.  3.) 
I'ar>ipenir»»  iii'Mpmnli  Ratlibiin.  Proc.  I'.  S,  Sat.  Miie.,  XXVJ,  ItMK,  39,  h-xt  fijiK.  ft-S. 
Soutit  roSKt  of  Molcikai  Islanil  6 j  faOioina,  Hiation  '■S&'il,  1  iiiHle  hdiI  1  feiiiulo  nf  inediuui  aiw. 
Siiperflcially  ha^  Kreat  rewmblant^i!  to  .V.  riJittimin,  but  tlio  israpace  iii  relati\-el.v  rfiorter;  rixth 
:tt>doiuina1  segment  cliorter,  eytx flinallcr,  lesM  tliHii  half  as  limg en  acicle. 


Het&pei 


■  richtersii  (Miera). 


(1*1.  .' 


Thplypt 


Pn,.-rut  rirhter-ii  Mien-.  Zih.I.  .\lert.  .W*,  pi.  i.ii,  Sg.  A,  \mt. 
South  rijaxt  lit  llahu  iBlaiul,  Rurfact,  eleotric  light,  iitatioa 
3«1L',  1  [[iiilf  anil  I  lemalf:  Pailolo  Channel,  curface,  elei-trk- light, 
xtalirin  Sm),  I  ffiiiale. 

Thf  niBtral  teeth  may  lie  five  or  nix,  and  in  our  specimciiB 
only  inie  of  them  lies  lH.'hiiLcl  Ihe  orliit.  The  gnelric  tooth  is  alK>nt 
at  anterior  fourth  of  caraiiULi-.  lt(«trum  higher,  Ivm  acuminate 
than  whown  in  Miertt's  lipire.  The  pm-terior  lialf  of  the  fourth 
alHtoniiiiHl  si^ment,  ae  well  aa  the  fifth  and  Kixtli  9egiDenti<,  is 
(-arinate:  HJxth  H'Kiiient  terniiiiatiuK  in  a  email  spine. 
Antennal  fli^llum  aa  long  a>i  KhIv  exeliwive  iit  (elson.  Outi-r  maxilliiNilH  very  n 
and  reaching  imly  to  end  of  antennal  [leiliinele. 

A  spine  on  basis  of  flrxt   (imrof  1efr<  hut  none  on  iM'hium;  uu  spines  on  ntiitid  o 
Fifth  pair  of  It^  Kxreeding  the  fourth  liy  tlie  lengtli  of  the  ilactylus. 

The  petasma  is  symmetrical,  similar  to  ttiat  of  .V.  'iffinlH  { Milne  l-^lwanls)." 
In  a  ventral  view  tlic  tenninal  lohe  oneaeh  side  is  tollowol  on  the  outer  margin 
by  two  lobes  inst(>ai)  of  one. 

Our  largest  spe<Tiinen,  femali',  meiisnnni  42.S  mm,  long,  i-araittuv  l'J.4. 

Hetapensus  eTermanni.  xp.  nov. 


leh  fiatteue>] 


r  thinl  jnure. 


il'l. 


,  liK- 


1.1 


A  Mtout,  pubesi-ent  siiei'iei',  witli  gcnenil  u|>|H-anini-e  of  .U.  lameUaUu  (de 
Haan),  from  whii-h  it  iliffera  in  a  U-sx  an-hed  and  lower  rostnmi,  only  one  of 
whose  eight  teeth  is  situate  U-hind  the  orbit;  thegastrie  i<pine  farther  forward 
at  the  anterior  two-fiftlis  (rotilnnn  exuliwive)  instead  of  at  Ihe  middle  of  the 
carapace;  a  longer  outer  muxillipiMl,  whieh  exi'ee<ls  tiie  acicle  by  length  of 
dactylns;  the  sternum  of  Ihe  female,  while  iKwsivsing  a  ]iair  of  tipines  1>etwe<>n 
the  bHiKB  of  the  feet  of  the  seeond  |iair,  and  a  single  spine  1>elw<-en  thom'  of  the 
fourth  pair,  has  also  a  spine  lietween  the  feet  of  tbe  fifth  jiulr. 

All  the  li^  are  provid(-il  with  exo|iiHls.  only  the  lirst  to  tliini  {lairti  with  epiiHsUt. 

Dimeimhtit  nffnniilr  tff/ie. — Ix-ngth  of  eara[ia<-e  and  rostnim  1«.S,  of  alxloinen  40  mm. 

Type  turaliiij. — One  K{ieeiuien  only  was  obtaineii  on  llie  south  t^oast  of  Molukai  Island, 
fathoms,  station  ;»4«  (Cat.  So.  ;W.i.1in." 

Bolenocera  lucaaii  Bute. 


(PI.   X 


,  tig.  l».l 


SuhH'n-em  lAu-noH  Bate,  Ann.  Mag.  Sat.  Hict.  (.}],  Vlll,  l.-Wl,  IK.'V. 
Philonicm  hicwi  Bat.'.  Challenger  Maenini.  277,  |.l.  xlic,  tijr.  4,  1S88. 
I'lfotirut  liiouii  ISate,  ( 'hullenger  Maenira.  p.  Ixii  and  Ktti,  ISW. 

WrfrifcMdV.".— .South  i«ast  of  Molokai  Island,  7:!  to  4:1  falhotiiH,  station  :fS41l,  I  male;  v 
Kauai  Island.  !ii>  to  Hi)  fathoms,  station  :itl87.  1  male. 

■I  Kt-hinini>-.u  .l.mr.  KMi.Ti.--  Biirtwu,  Tiikyn,  VIII,  Vxn.\-\.  vo.  lit-.  '■. 
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I  think  that  thiftspe<'iei<  .should  not  W  reinoveii  from  S/jlt-nttrt^rfi.  the  antenniilar  flaffella  not  differing 
eaeentially  from  th<iee  i»f  S.  fiphon*n'en**  i  Philipiiit.a  s^jiwiei*  whirh  N.  ImyiJtn  stninjrly  reseuibie?.  In 
our  larger  si>ei*iinen.  4o  mm.  loni;.  the  mt^Iian  i-arina  Ir  nut  i*<iiitinuc«l  liehind  the  jm^rio  region; 
dorsal  spines  6-7.  three  of  whirh  stand  l>ehind  the  orl>it  •  ni»ne  l)ehind  the  ga.«tnc  rejdom.  no  l>ranchi- 
ofKt^al  ^pine,  thoujfh  thecaiina  leading  to  that  iN.>int  !»*  strongly  develojied:  eyes*  reaching  beyond 
nxFtrum:  the  tiagella  of  the  antennulaasf  long  as  the  f^araftaee  le»<  the  ri>etnnii.  the  larger  one  hollowed 
«»r  longitudinally  ioMe<l,  anil  in  the  groove  thus  tonne«l  rest.«  tht-  more  slender  tiagellum. 

The  i-arina  t>f  the  thin!  ab«lominal  jJi-gnient  is  les**  sharp  than  on  tlie  sn(H*ee<iinjr  segment**.  The 
telK>n  is  shari:>-|K>inte«l  t  Bate  ilesi^rilje?*  it  as  tnini-ate.  hut  in  his  single  .•si»e<*imen  the  tip  was  pn»l.iably 
bri:iken  off  i,  falling  short  t'on.«iiderably  of  the  end  i>f  the  inner  branch  of  the  tail-fan. 

The  peta.<nia  is  narrower  than  in  S".  itiphoiuH'm.u',  its  ilis-tal  half  is  trili»l»e<l  on  the  ventral  e<lge,  tlie 
two  most  db^tal  loljes  ciliateil. 

Length  of  farapaee.  male  i  station  riM9  • .  14  mm.,  of  al>«iitnien  31  mm. 

The  type  specimen  was  100  mm.  long,  whicli  may  aci'(^»unt  for  the  difference  of  some  of  ite 
characters. 

Haliporus  equalia  Bate. 

Hnliiturnx  ftftuiiin  Bate,  Challenger  Macrura,  SS'V,  pi.  xli,  tig.  1,  18S8. 

Hnlij)t/nt*  itqnnii*  Wood-Mason.  Ann.  Mag.  Nat.   Hi.<t.  (6i.  YIIl,   1S91,  277;  Alcock,  Desc.  Cat, 
Indian  Deep-Sea  Cnist.  I>ec.  Ma*.'r.  Anom..  23,  1901. 

T^Mrihutknt.—KAW\  Channel,  3:J5  to  4H0  fathi»ms,  statit»ns  3470.  :U71.  ;«74,  :U7o,  4106,  4107,  4108. 
4110,  and  4112:  viiinity  of  Kauai  Island,  16o  to  hkXs  fathoms,  stations  .31*<s,  .39SM.  :^i»J»7.  4022,  402S,  and 
4029:  vicinitv  of  Mridu  Manu.  293  to  l.a%9  fathonjs.  stations  4153.  4Io7.  ami  41W. 

The  median  (/arina  •>f  the  caraj^ce  i>  fairly  distinct  until  near  the  p«»sterior  iMinler:  a  low  tulien-le 
jiL'-t  in  front  of  this  bonier. 

In  sr>me  of  the  s[>ecimens  the  tels«>n  e«^uals  or  somewhat  excee«ls  the  endop<^l  of  the  tail-fan. 


»ru8  modestuB  (Smith). 

(PI.  x.\,  tig.  4.) 

//vmr/i<//*^ii«'rrM  Mi/K/#';t/iijc  Smith,  I*ro<'.  V.  S.  Nat.  Mn.**.,  VIII,  1SS5,  \^^. 

Ui^nhnt'um. — South  i-iiast  of  Uahu  Island,  Is;^  to  2S0  fathoms,  stations  :i813  and  3920;  vicinitv  of 
I^ysan  Islaml,  97  to  IH.3  fathoms,  stations  :tt*:>S  and  3947:  west  coast  of  Hawaii  Islan<l,  19S  to  147 
fath<»ms,  station  404o:  north  coa.st  of  Maui  Island,  143  to  220  fathoms,  stations  4079  and  40S1;  Pailolo 
Channel,  122  t*i  143  fathrmis.  stations  4101.  4102,  and  410:i;  northwest  t^»a.^t  of  <  hihu  Island,  154  to  251 
^thorns,  stations  4114  and  4121. 

I  have  not  seen  the  tyi»e  of  //.  m'»*lt^n*  ( Smith  i  from  off  FMaware  Bay,  15*>  fathoms,  but  the 
deecription  agrees  in  all  essentials  with  the  Hawaiian  s(>ecimens. 

The  rostrum  averages  one-thinl  the  length  of  the  carapace  prr»i>er:  of  the  seven  dorsal  spines, 
four  may  l^e  on  the  i'arapa<v  ami  three  tui  the  r»»stnun.  or  vi<-«*  versa. 

The  upper  **(  the  anteimnlar  tiagella  eijuals  in  length  the  carapace  •  including  nostrum)  and  the 
lirst  two  abdominal  S4»mitos:  the  lower  one  etpials  the  ciira(>ace  and  rostrum. 

The  antennal  flagellam  may  attain  thrive  times  the  length  i»f  IxMly. 

The  inner  lamella  of  the  tail-fan.  thontrh  shorter  than  the  tel.««on.  i\*aclies  prei-eptibly  l»eyond  it. 

The  leaves  of  the  i»etasma  are  very  bnxiil,  extrenjity  oblique  an<l  thn»e-lol»ed:  a  longitudinal  plait 
fiivides  the  middle  li>be. 

Dimennon*. — The  largest  spei*imen,  a  female  'station  4101 »,  measures  26.3  mm.  on  the  ("arapace 
and  53.0  along  the  abdomen. 
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Aristeus  semidentatus  Bate. 

(PI.  XIX,  fig.  1.) 

Arisietm  Mmidenlatus  Bati%  Ann.  Mag.   Nat.  Hint.   (5),  VIII,   1H81,   189;  Ulus.  Zool.  InveetigaUir, 

CnLst.,  pi.  XLix,  fig.  8,  malt*,  liK)l. 
IleTnijjemi'UimemidmtatuM  Bate,  Challt*nger  Macrura,  .'^05,  pi.  xlix,  fig.  1.  female,  1888. 
Aristiiws  Hemidentatiifi  Wo<Ml-Ma8<m,   Ann.   Mag.   Nat.    Hist.   ((>),  VIII,  1891,  280;  Alcock,  I>ew. 

Cat.  Indian  l)eei>-St»a  Cnwt.  Dei*.  Ma<T.  Anom.,  31,  ltK)l. 

Dwrfri/>a/i<m.— Kaiwi  Channel,  :W5  to  442  fathoms,  etationH  8470,  3472,  :M74,  3475,  4105,  4106,  and 
4108;  south  coast  of  Oahu  Island,  228  to  :«7  fathoms,  stations  :W15,  3910,  :{i)ll,  :i916,  and  3917;  vicinity 
of  Kauai  Island,  1(55  to  500  fathoms,  stations  3988,  3^)89,  4015,  40U>,  4020,  4021,  4022,  and  4025;  west 
coast  of  Hawaii  Island,  382  to  253  fathoms,  8tatit)n  4041 ;  north  coast  of  Mani  Island,  2fi7  to  283  fathoms, 
station  4085;  northeast  api)roai'h  to  Tailolo  (^hanncl,  ;K)8  t<»  30(3  fathoms,  station  4088;  north  coast  of 
Molokai,  328  to  809  fathoms,  stations  3887  and  ;i892. 

The  rosti^um  of  the  female  in  Hawaiian  siHH*imens  is  usually  shorter  than  the  carapace,  var>*ing 
from  about  eight-ninths  t4)  just  the  lengtli  of  the  carapace.  The  acicle,  on  the  other  hand,  runs  some- 
what longer  than  in  the  Indian  form,  its  length  U'lng  C(3ntaine<l  alxHit  one  aiid  a  half  times  in  the 
length  of  the  cara|)ace  of  the  female,  one  an<l  a  fourth  times  or  less  in  the  male. 

Color  (from  notes  by  the  col  le<*tor).— Host  nun,  basal  parts  of  antenna*,  legs  and  siilee  of  thorax, 
vermilion  to  orange  vermilion.  I<egs  punctate  with  burnt  carmine.  I>orsum  of  (carapace,  Payne's 
gray  to  purj)le,  the  viscera  showing  through.  Kyes  black,  showing  iridt^si'ent  yellow.  Abdomen  lig'ht 
opaque  pink  except  joints  (articulations),  which  are  yellowisli  salmon  pink.  Telson  carmine  or 
yellowish  carmine. 

Benthesicymus  investig'atoris  Andei'son. 

Benthi'sicijinus  iuvestiffatonn  Anderson,  in  Alcock  and  Anderson,  Ann.  Mag.  Nat.  Hist.  (7),  III, 
1899,  282;  lllus.  7a>oI  Investigator,  Crust.,  pi.  xli,  fig.  2,  189i);  Alcock,  Desc.  Cat.  Indian 
I)eep-Sea  Crust.  Dec.  Ma<T.  Anom.,  44,  1901. 

DistribiUion.—^ouXh  coast  of  Molokai  Island,  222  to  498  fathoms,  station  3824;  north  coast  of 
Molokai  Island,  552  to  809  fatlioms,  station  .S8H7;  vicinity  of  .Modu  Mann,  222  to  1,059  fathoms,  stations 
3977,  3979,  4153,  and  4H>8:  vicinity  of  Kauai  Islanti,  3.S9  t«)  703  fathoms,  stations  3985,  3989,  :^)7,  4013, 
4014,  4019,  4022,  4028,  402<»,  4137,  4139,  4140,  4141,  and  4187;  Kaiwi  (^liannel,  395  to  470  fathoms, 
8tations4109,  4110,  4111,  4112,  4113. 

There  are  two  teeth  on  the  <lorsiil  margin  of  the  n>struin,  l)esides  the  acuminate  tip;  behind  the 
posterior  tooth,  there  is  a  very  small  ru<liment  of  a  movable  spine. 

The  carina  of  the  fifth  a.s  well  as  of  the  sixth  alMiominal  segment  ends  pos- 
teriorly in  a  small  spine.     Sixth  segment  twice  as  long  as  fiftli. 
Chior. — Carmine. 
Length  of  largest  sjHH'imen,  female  (station  41 10),  8*>  mm.,  carai)ace 32.2  mm. 

Benthesicymus  laciniatus,  sp.  nov. 

(PI.  XIX,  fig.  3.) 

Allie<l  to  li.  rre)nitn8  Bate  (Challenger  Macrura,  32V),  pis.  Lt\  and  lv,  1888). 

Two,  instead  of  thn^e,  teeth  on  the  <l(»rsal  surface  of  the  rostnnn.     Median 

FiQ.^.—Benthfsirymuit     carina  of  canipace  not  evident  l)ehind  giistric  region.     Xj)  hepatic  spine. 

*  _I"    u'li  yi*^'-  l*****"  Fourth  segment  of  alnlomen  spinulous  or  laciniate  on  ijosterior  margin;  the 

UiTioT  half  of  tolson,  '^  '  .        '  ^ 

-^  21.  spinules  irregular,  but  increasing  in  size  toward  the  middle;  a  short,  transverse 

groove   across  middle  of  segment;  behind   it  a  median  groove  terminating  in 

a  prominent  but  short  spine. 

Telson  arme<l  with  three  spines   on    each   side  on  the  pi»steri<»r  half,   l)esides  the  |>air  at  the 

extremitv. 

First  joint  of  antennula  longer  than  (»ye-stalk:  up|)er  thigcUum  at  least  as  long  as  <.!arai>ace,  includ- 
ing rostrum  an<l  first  segment  of  alnlomen;  lower  fiagellum  still  longer.  Tliese  fiagella  are  incomplete 
in  all  the  si>etumens. 

Acicle  less  pointed  than  in  B,  rrenatus;  fiagellum  one  and  a  half  times  as  long  as  Ixxly. 
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Ditnen*lon$. — Female,  lenii^li  of  irarapatv  4S  mm.,  of  alxlomeii  10.S  mm. 

Dutrihuiion. — Vicinity  of  Kauai  Islaml.  724  to  U:514  fothoiii^.  stations  4018  ( type  locality ),  4183, 
and  41S5.     Cat.  No.  of  tyjie,  3a.>40. 

BenthesicyxnuB  xnoratus  Smith. 

Bmiht'fici/mujf.*  sp.  indet..  Smith.  Kept.  U.  S.  Fish  Commr.  for  1882,  397  [5:5],  pi.  x,  figs.  3,  4,  5, 

1S84.* 
B^aht^ic'/unui  f  monitu^  Smith,  Kept.  V,  S.  Fish  Commr.  lor  1885,  rtW  [90],  1886. 

Vicinity  of  Kauai  l:!ilanil,  1,U(N)  to  1,314  fathom.>,  .station  4ls%  one  male  and  one  female,  in  poor 
condition.  They  agree  very  well  with  Smith's  ilesoription  (I  have  seen  no  Atlantii*  specimens)  except- 
ing that  in  the  lar^rer,  a  male  alxiut  95  mm.  lon^.  the  third  pleonic  ."regment  i^  ni>t  larinate,  although 
in  the  small  female  (about  55  mm.  luni;  •  it  in  oliscurely  so  in  the  i)«>sterior  half. 

Benthonectes  filipes  Smith. 

BenthotiecU^^ipejt  Smith,  Proc.  U.  S.  Nat.  Mu.s.,  VII.  1S85,  509:  Kept.  V.  S.  Fish  Commr.  for  1885, 
692  [SS],  pi.  xviii,  tigs.  1,  1/1 ;  pi.  .\ix.  tips.  1,  la,  1'/.  1886. 

Vicinity  of  Kauai  Island,  508  to  70:)  fathi»ms,  station  41^7:  c»ne  male. 

In  this  S|)ecimen  the  nistnmi  has  only  r»ne  wellnlevelojje^l  dorsal  spine.  In  place  of  the  posteri«>r 
one  in  the  figure  there  is  a  minute  spinule  which  may  represent  an  alxirted  spine. 

Oennadas  parvus  I^te. 

Gennadfui  jMrrn^  Batv,  Ann,  Mag.  Nat.  Htt.  i5K  VIII.  1S81,  192;  Challenger 
Macnira,  'MO,  pi.  lix.  1S88.  Aln»ck,  Desi-.  Cat.  Indian  Deep-Sea  CnL^^t. 
I)ei\  Macr.  .\nom.,46,  1901. 

Vicinity  of  Mtxiu  Mann,  636  to  850  fathoms,  station  4154.  one  female. 

This  specimen  has  the  cliarac- 
teristic    thelvcum    descrilie*!     hv 
a   Vx/^  Z'      ^  N^  \^ti^J  ^       Alctick. 


Flu.  6t).—Gmnada» 
parruf.  s  t  a  t  i  ii  n 
4151,  ihel>*cum. 
X  6|. 


ytG.CL—4Srmiuvia*  pn^inquttt.  type,   a,  Petasma. 

fc,  Thelyrum.  •.  'if. 


12. 


Oennadaa  propinquus,  sp.  nov. 

Between  Erlx^n  Bank  and  Kaiwi  Channel,  two 
specimens,  male  anil  female,  were  taken  in  the  inter- 
me<liate  tow-net  at  100  fathnms.  which  are  verv  cli»se 
to  fr.  p/imti*  Bate,  Imt  the  thelycum  of  the  female  is 
different  from  that  descril»eil  hv  .Xlnx'k  i  loc.  cit.l. 

A  small  spei'ies  lalxtut  32  mm.  lung),  with  the 
rostral  and  the  gastric  spine  very  slender,  the  oph- 
thalmic spine  slender,  the  antennular  peiluncle  with  surfaiv  puljesc*ent. 

The  thelycum  shows  a  laige  subtriangular  sliield  l^etween  the  l»ases  **(  the  feet  of  the  thin!  pair, 
followed  by  a  narrow  transverse  plate  and  then  by  a  subcordate  disk  l>etween 
feet  of  fifth  pair. 

The  petasma  in  general  fonn  i'*  similar  to  that  of  /;.  jKin-mt  Hau-  up.  cit., 
pi.  LIX,  tig.  pp.  I.  )»ut  is  differently  Iaciniate«i  across  the  distal  eml. 

A  mutilateil  female  from  viiinity  of  Kauai  island.  478  to  453  fathnms. 
station  4029,  is  pr<»bably  the  same  sjMiMies.     Cat.  No.  of  tyi)e.  30541. 

Oennadas,  sj). 

Oneverj*  soft  anddamage<l  male  fn>m  vicinity  of  Kauai  Islanil.  1.000  to      Kui.  f.2.— 'i'mima'/'w.  sp..  su- 
1,314  fathoms,  station  41S5.  miirht  i»ass  for  //.  Utrmli*  Rathbun.  Imt  the         «>■'"  "'^'^-  i-'t»i"»"»a.  •  4 
petasma  is  larger  than  in  that  s|H:Hnes.  and  the  truncate  lolte  seen  at  the 

middle  of  its  distal  end  ( Harrimaii  Alaska  Kxi>e<l.,  X.  19m.  14S.  tig.  8V*<0  is  replai*e«l  by  a  <'«nivex 
margin.     The  anteunal  scale  apjtears  tf  i  U*  narrower,  but  is  iuci.implete. 
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Sicyonia  IsBvis  Hato. 

(PI.  x.v,  fip.  7.) 

Sictjonin  livviit  BaU',  Challen^rer  Macnira,  298,  pi.  xliii,  fig.  5,  1888, 

Ihslribntion. — Pailolo  Channel,  l.'W  U)  144)  fathoinn,  station  H8o9;  vicinity  of  Kauai  Island,  233  to 
40  fathoms,  station  :i982;  tlirtv  siHH-initMi.^  in  all. 

Bate's  single  specimen  was  taken  by  the  Chillemjrr  north  of  New  Guinea  in  150  fathoms.  Our 
specimens  agree  fairly  well  with  liis  descTiption  ami  figure.  There  in,  however,  no  acute  tooth  below 
the  orbit,  but  a  very  roun<le<l  one.  The  rontrum  of  only  <me  is  iK.»rfert,  and  that  is  a  little  different 
shape  from  Bate's  figuri" — the  tip  is  more  broa<lly  n>un<le<l  and  there  are  four  teeth  above  and  three 
terminal. 

Sicyonia  longicauda,  sp.  nov. 

(PI.  XX,  fig.  «.) 

Surface  covered  with  very  short  set;!*,  easily  nihbe<l  off. 

Rostrum  reaching  beyond  the  eye-stalks,  as  far  as  the  en<i  of  the  first  antennulary  segment; 
strongly  ascending;  arnuMl  witli  thn»e  si)ines  above,  the  i^wterior  of  which  lies  a  little  behind  margin 
of  orbit;  tip  oblique  truncate,  with  thnn*  projections,  a  ttK>th  l)etween  two  spines.  Dorsal  carina  pro- 
longed nearly  to  posterior  margin  of  carapaiv,  armeil  with  two  stn)ng  tiH.*th,  one  gastric  and  one  car- 
diac, alxmt  as  far  distant  frf)m  each  other  as  the  anterior  one  is  from  the  spine  at  base  of  rostrum.  A 
strong  hepatic  spine. 

Abdomen  s|;>aringly  wulpturiMl;  a  strong  sharp  d(»rsal  carina  which  forms  an  aiuite  tooth  on  the 
first  segment  and  ends  in  a  similar  tooth  on  the  sixth  st^ment;  this  segment  unusually  long,  nearly 
twice  as  long  as  fifth.  Telson  longer  than  sixth  segment,  channeleil  alM)ve.  a  pair  of  lateral  spines 
not  far  from  the  tip. 

Eyes  very  large,  horizontally  llattene<l.  Basal  st^gment  of  antennule  arme<l  with  two  slender 
spines  on  its  outer  Iwnler.     Flagella  no  longer  than  the  second  segment  of  the  i>eiluncle. 

The  ptniuncle  of  the  antenna  scarcely  reaches  the  middle  of  tlu^  scale;  fiagellum,  to  last  threi* 
segments  of  abdomen;  basal  segment  ariniHl  with  a  strong  outer  spine. 

Sternum  anned  with  a  fiattene<l  spine  which  arisi»s  In'twtH^n  the  bast»s  of  the  legs  of  the  fourth 
jMiir,  but  extends  forward  in  advance  of  the  l»a.^es  of  the  thinl  jwiir. 

Both  branches  of  swimming  fan  shorter  than  telson;  outer  branch  shorter  than  inner. 

Length  78;  carai)a*^e  28  mm. 

This  sjHK'.ies  can  In*  distinguishinl  by  its  elongate  sixth  alxlominal  segment. 

IH^trihntion. — No  sjMM'ies  of  Sirif<mi(i  has  hitherto  iM'cn  found  in  a  depth  of  mon»  than  2(K)  fathoms. 

Kaiwi  Channel,  UtK5  to  .V)l  fathoms,  stations  :J4«)7,  :W72,  .S475,  :{47*),  and  4105;  south  coast  of  Oahu 
Island,  228  to  3:K)  fathoms,  stations  .Wl'),  8907,  8908,  :UM)9,  8914,  891().  8917,  8918,  and  8920;  Pailolo 
Channel,  25«  to  811  fathoms,  station  :m\r^  ^tyjK'  locality),  88e>f>,  8S<i7,  888;^,  8884s  8898,  :W99,  39(X),  and 
m)\;  vicinity  of  Kauai  Island,  58  to  824  fathoms,  stations  4(M)2,  4180,  4182,  and  4i:U;  north  (»oast  of 
Maui  Island,  202  to  2H7  fathoms,  stations  4081,  4082,  4088,  and  4084;  northea.»<t  approach  to  Pailolo 
Channel,  272  to  290  fathoms,  stations  4(n»r),  4(KM),  and  4097;  s«>ntliwest  couM  of  Oahu  Island,  192  to  352 
fathoms,  staticm  4122.     Cat.  Nik  of  tyiK\  80828. 

Family  SERr,KSTll)/K. 

Sergestes  tenuiremis  KnWer. 

SfrgeMen  ieimirtnniA  Kri'iyer,  Kongel.  Hanske  Vidciisk.  Sfl^k.  Skr.,  5  liaekke,  naturvidensk.  math, 
afd.,  IV,  18oV».  2')")  and  278.  pi.  iv,  (ig.  1  b/  A.  Hansen.  Proc.  Z<iol.  Soc.  Umdon,  1896.949 
and  951. 

Between  Krl)en  Bank  ami  Kaiwi  Chamiel,  station  :is08.  50  lathcMus,  in  o|H*n  intenmnliate  tow-net, 
one  siHJcimen. 
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Serg^estes  robustus  Smith. 

(PI.  XVIII,  fig.  I.) 

Sfrge9t€s,  ep.,  Smith,  Proc.  U.  S.  Nat.  Mas.,  Ill,  1881,  445. 

SergeMfn  ro/^?«rf»/«  Smith,  Bull.  Mils.  Com  p.  Z<x>l.,  1882,  X,  97,  pi.  xvi,  figs.  5-8?/;  Kept.  U.  S.  Fwh 
Coinmr.  for  1H82,  416  [72],  pi.  viii,  figs.  3-6/>  (18H4);  Kept.  V.  S.  Fish  C^ommr.  for  1885, 
697  [93],  pi.  XX,  tig.  6  (1886).     Hansen,  Proc.  Zool.  Sw.  London,  1896,  949. 

SergeMe*  /yi>»i/«i/MJ<  Wood-Mason,  Ann.  Mag.  Nat.  Hist.  (6),  VH,  1891,  UH);  (6)  VIII,  1891,  353. 
Faxon,  Mem.  Miis.  Comp.  Zool.,  XVIII,  1895,  210,  pi.  lii.  Haneen,  Proc.  Zool.  Soc.  Lon- 
don, 1896,  949.  Alcoc'k,  Illiw.  Zool.  Investigator,  Crust.,  pi.  ^  figs.  1-16,  1901;  Desc.  Cat. 
Indian  Deep-Sea  Crust.  Dec.  Macr.  Anom.,  49,  1901. 

SergtJ^eM  phorctts  Faxon,  Bull.  Mus.  Comp.  Zool.,  XXIV,  1893,  217. 

Dvtrihntioiu—Kdiiwi  Cliannel,  313  to  460  fathoms,  stations  3470,  :V171,  3473, 4106,  and  4110;  vicinity 
of  Kauai  Island,  275  to  :{(i8  fathoms,  stations  4025;  west  ixjast  of  Hawaii  Island,  382  to  253  fathoms, 
station  4041. 

Of  the  alx)ve  specimens  two  only  from  stations  4106  and  4110  (X)rre8pond  to  the  typical  form;  the 
others  differ  only  in  having  a  small  but  di.<itinct  hepatic  spine;  the  presence  or  absence  therefore  of 
this  spine  can  not  be  <»onsidere<l  a  specific  charat*ter. 

There  is  no  indication  on  the  labels  that  the  specimens  did  not  c*ome  from  the  depths  cited. 

Sergestes  edwardsii  Kn"»yer. 

tStrgesie*  Eduftrdifii  Kn"»yer,  Kongel.  Danske  Vidensk.  Selsk.  Skr.,  5  Raekke,  naturvidensk.  math. 

afd.,  IV,  1859,  246,  277,  pi.  iv,  fig.  9a-k. 
SergeMe«  edirardsii  Faxon,  Mem.  Mus.  Comp.  Z<x)l.,  XVIII,  1895,  212,  pi.  li,  figs.  1-1  ♦■.     Perhaps 

n«)t  S.  hnl'ui  Faxon.     (See  Hansen,  p.  962.) 
Sergejttes  ethrarthi  Hansen,  Pnx*.  YxxA.  S<>i*.  London,  18i*6,  950  and  961. 

Two  small  specimens  were  taken  in  50  fathoms  in  the  o])en  intennediate  tow-net  at  station  3806, 
between  Erl)en  Bank  and  Kaiwi  Channel. 

Ser^stes  oculatuB  Kn")yer. 

SergeMen  ondntns  KriAer,  Kongel.  Danske  Vidensk.  Selsk.  Skr.,  5  Raekke,  naturvidensk.  math. 

afd.,  IV,  1859,  243  and  277,  pi.  in,  fig.  5//-/.     Bate,  Challenger  Macnira,  406,  pi.  lxxiv,  fig.  1, 

1888.     Hansen,  Pnx-.  Zool.  Sfjc.  Ixmdon,  1896,  950  and  9fKj. 
IMribution. — Between  Honolulu  and  I^ysan,  surfaiv,  station  .'W29;  vicinity  of  Kauai  Island,  sur- 
fa<*e,  station  3981;  west  coa.'it  of  Hawaii  Island,  surface,  station  40:^7 ;  4  si>eciinens  in  all. 
Specimens  about  12  an<l  13  mm.  long. 

Recorded  by  Bat^  from  5°  south  of  Hawaiian  Islands,  and  near  the  Hawaiian  Islands. 
According  to  Hansen  this  is  the  MfU^igopii^  of  S.  edirnrdftH. 

Seriates  parvidena  Bate. 

Sergesief  pan-idettJt  Bate,  Challenger  Macnira,  409,  pi.  lxxiv,  fig.  3,  1888.  Hansen,  Proc.  Zool. 
Soc.  Lrmdon,  1896,  950  and  964. 

North  of  Hawaiian  Islands  (Bate). 

Acconling  t<»  Ortmann  ami  Hansen  a  young  stage  of  .S*.  ngltaj-  Stimj>son. 

Serg'estes  armatus  Kr«">yer. 

SergeMes  armatni*  KrC^yer,  Kongel.  Danske  Vidensk.  Selsk.  Skr..  5  Raekke,  naturvidensk.  math, 
afd.,  IV,  1859,  26l)  and  279,  pi.  m,  figs.  6*i-e.  Bate,  Challenger  Macnira,  401.  pi.  lxxiii,  fig.  1, 
1888.     Hansen.  PrrK-.  Z<K)1.  ^h-.  I»ndon,  1896,  950  and  i»66. 

Between  Erben  Bank  antl  Kaiwi  Channel  thret*  specimens,  taken  in  surface  tow-net.  The  largest, 
about  17  mm.  long,  bears  a  spine  on  (*ach  of  the  first  five  alnlominal  si'gments,  while  the  other  two 
specimens,  each  alx)ut  10  mm.  long,  have  spines  on  the  stvond  to  fifth  segments. 

Reconleil  by  Bate,  north  f»f  Hawaiian  Islands,  latitude  30°  22'  north,  longitude  154°  56'  west,  and 
also  between  Honolulu  and  Japan. 
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Sergestes  ventridentatuB  Bate. 

Sergestes  verUridentutus  Bate,  Challenger  Macriira,  431,  1888.     Ilansen,  Proc.  Zool.  Soc   London, 
1896,  951. 

North  of  Hawaiian  Islandn  (Bate). 

Leucifer  acestra  (Dana). 

Lxicifer  acestra  Dana,  Crust.  U.  S.  Kxpl.  Kx|xhI.,  1,  671,  1852;  atlas,  pi.  xliv,  fig.  fto-i,  1855. 
Faxon,  Mem.  'SUit*.  Conip.  /<)(►!.,  XVIII,  1895,  214  and  synonymy. 

Distribution. — I^tween  Erben  Bank  and  Kaiwi  Channel,  50  fathoms,  station  3803;  l)etween  Hono- 
lulu and  Laysan  Inland,  Hurface,  station  .'{926;  vit-inity  of  Kauai  Island,  surface,  station  3981;  Hawaii 

(Bate). 

Family  CKAGOMD.-H. 
Pontophilus  gracilis  Smith. 

Pontophilus  (;rnci lis  ^m'lih,  Bulh  Miis.  Comp.  Zool.,  X,  1882,  36,  pi.  vii,  figs.  2-3a;  Rept.  U.  S.  Piah 
Comnir.  for  1885,  654  [50],  pi.  xi,  6p*.  1-2,  1886.  AltcH'k,  Defl(\  Cat.  Indian  Deep-Sea  Oust 
Dec.  MacT.  Ancnii.,  115,  1901,  and  synonymy. 

DistrihiUion. — South  roast  of  Molokai  lslan<l.  4:{0t(>371  fathoms,  station  3826;  between  Honolulu 
and  Kauai  Island,  508  to  557  fathom-i,  station  4007;  vicinity  of  Kauai  Island,  28*)  U)  804  fathoms,  stations 
4018,  4021,  and  4137;  west  t'oa.-<t  of  Hawaii  Island,  (>70  to  697  fathoms,  stations  4036  and  4039;  vicinity 
of  Modu  Manu,  762  t«  1,059  fathoms,  stations  415.*^  and  4157. 

The  specimens  do  not  exciH'd  30  mm.  in  length. 

Pontophilus  modumanuensis,  sp.  nov. 

A  small  species,  represented  by  only  onesjHM-inu*n  from  vicinity  of  Mo<lu  Manu,  293  to  800  fathoms, 
station  4166  (Cat.  No.  30543). 

Carapace  with  rostrum  as  lon^  as  tirst  thn»e  and  a  half  segments  of  alnlomen. 

Rostrum  lon^',  slt»nder,  spiniform,  exceeding  eyes  a  little  but 
not  nearly  reaching  end  of  tirst  antcnnular  segment;  armed  on  basal 
half  with  two  spines  on  each  side. 

Two  median  spines  just  behind  the  rostrum,  the  anterior  the 
smaller.     Median  carina  stopping  short  of  iK>8terior  margin  of  cara- 
pace.    Two  lateral  carinjc;  the  upi>er  unarme<l  and  continuous  with 
Fig.  es.-Pfmtophmni  mndunmnucn-     ^^^  side  margins  of  the  rostrum;  lower  carina  very  short,  terminating 
<nX  type,  carapace  and  anteuntil     anteriorly  in  a  spine  which  is  slightly  l>ehind  the  posterior  median 
region,  X  4t.  spine.     A  small  antennal,  a  long  branchiostegal  spine. 

AlMlomen  almost  smooth,  punctate,  telson  wanting. 
Eyes  light  reddish-brown  in  alcohol. 

Basal  spine  of  anteimula  very  slender  and  reaching  nciirly  to  end  of  first  antennular  segment; 
I>e<luncle  not  reaching  mi(Mle  of  acicle;  third  st^gment  half  as  long  as  second;  flagella  half  as  long  as 
carapace  (ro.strum  inclusive) :  outer  llagellum  a  little  thicker  and  shorter  than  inner.  Sc*ale  of  antenna 
also  about  half  a^  long  as  carapace,  its  spine  excivding  blade.  A  small  spine  on  outer  side  of  second 
antennal  segment;  pe<luncle  reaching  to  mi<ldle  of  .secon<l  antennular  segment;  fiagellum  nearly  as 
long  as  body. 

The  maxillijHjds  overreach  the  airicle  by  one-fourth  length  of  their  la-^t  segment. 
The  first  pair  of  legs  reach  ju.«t  to  end  of  acicle;  the  second  pair  halfway  along  memsof  first  pair; 
third  pair  exceed  acicle  with  last  two  joints;  fourth  pair  reach  just  to  end  of  acicle;  fifth  pair  about 
same  length,  tip  broken. 

Length  of  carapace  and  rostrum  5.3  mm.,  length  of  abdomen,  tel.^on  exclude<l,  10.5  mm. 
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Egreon  orientalis  Henderson. 

{ PI.  xxiii,  tig.  X) 

.Fgfon  nrinUnlln  Hen«lerH<»n,  Trans'.  Liuii.  Sk*.  London  ',2i.  Zah>1..  V.  1S93,  44*>,  pi.  XL,  figs.  16,  17. 

Ihftnhtitiijti. — Vicinitv  i.if  Kauai  I^ilaml.  L*Srt  to  iiW  fathoms.  !«tatiou  M^ll,  '1  females:  vicinitv  of 
M«h1u  Manu,  293  U*  S4H1  fathoms,  .•itation  41«>»i.  1  female. 

The  nvtnim  i.<<  ilistinctly  bispin<i8e.  with  a  .<imaller  spine  either  siiit*  at  liaj^e.  Meilian  carina  with 
five  spinej?,  of  whieh  the  middle  une  i:»  is^>mewhat  smaller.  Fii>t  or  up]*er  lateral  carina  7-?pine<i, 
setimd  row  S  to  10-spine«l,  lower  niw  t^-spine*!,  including  the  antennlateral  supine.  The  spines  of  the 
two  liiwer  rows  diminish  in  size  posteriorly,  and  the  spines  of  the  lowest  rnwend  halfway  Viack  on 
the  Lurapace. 

The  fin>t.  fifth,  and  sixth  abilominal  .sonjites  have  each  a  (lair  of  sulime<Jian  <-arina':  the  second, 
thinl,  and  ftiurth  Si>mites  have  each  une  nje«iian  carina:  the  first,  sfcoml,  thinl.  and  fifth  somites  have 
two  lateral  carinze  on  eai'h  siile:  the  fourth  s«>niite  three  latenil  rarime  f»n  each  side:  the  sixth  Mimite 
one  carina  on  each  side.  The  six  carina*  of  the  tirpt  somite  and  the  me<lian  i-arina  of  the  second 
somite  end  anteriorly  in  a  spine:  the  median  carina  of  the  fourth  somite  and  the  .<u)>nietiian  pair  of 
the  fifth  and  sixth  somites  tenninate  ]>osteriorly  in  a  spine,  white  the  suhmedian  keels  of  the  sixth 
somite  have  also  a  spine  at  their  |MN>terior  third. 

IIendenH>n  describes  the  sec<jnd,  third,  and  fourth  segments  with  only  a  single  lateral  keel:  but 
his  figure  contradicts  this.     N«>  rostral  spines  i»r  teeth  are  shown  in  the  figure. 

E^on  habereri  ( IVjfiein ). 

PontfHiiritt  hnfHreri  Doflein,  .\hh.  math.-phys.  CI.  k.  l>ayer.  Akail.  Wiss.,  Miinchen.  XXI.  1902, 
»>2<).  pi.  1,  fijTs.  4  and  o,  text  fi;r.  \. 

Distrihutiott. — Paili»lo  Channel,  127  to  13S  fathoms,  stations  .■i8.>7  ( 1  male  i 
and  :i'v58  il  female  i. 

Female  lanrer  than  male:  caraimce  ll.s  mm.  long,  alMlomen  alxmt 
32  mm. 

The  meiliau  carina  t*f  the  male  is  fimr-tiKithed,  «if  the  female  five- 
toothe^l-  besides  the  two  main  n»stral  teeth,  there  is  a  very  small  one  on 
either  side  at  the  l>a.«*«*. 

Of  the  antennular  tia^ella  in  the  female,  the  outer  is  n<»t  more*  than  half 
as  thick  as  the  inner. 

Family  KHYNCHOCIXETID.^. 

Khynchocinetes  ru^ulosus  Stimfison. 

RhunchttcineU)*  rn/fuftjxnj*  Stim|»son.  Pro**.  Phi  la.  Acail.    Nat.  Sci..  XII, 

\m\  36  [Hlo]. 

f  Rhyuchttt'intit.*  tupnn  R<>rradaile.  in  Willey.  Z<^>l.  Rt*sults  New  Britain,      ^^^-  ^--Hhttiwhttcimtt*  rufh 

etc.  pt.  IV,  415.  liHX).  "''*'•"'     <"•   C:in»p«cf   and 

anteiinal  rt^i^'n.    •    ^J.    6. 
French  F'rigate  Shital.  17  ti>  17A  fathoms,  .-tat ion  3970,  one  small  si)wi-        Ko^tnim.  ■  4j. 

men  about  16  mm.  long. 

Koetral   formula  *^.     Stimj>s«»n*s  tyi>e  from  Port  Jackson.  Australia,  was  2  inches  long,  and  had 

three  instead  of  four  teeth  near  tip  nf  ro,-.trum  above  and  twelve  teeth  l»elnw.     The  last  two  segments 

of  the  al)domen  of  the  Hawaiian  s|>ecimens  are  noticeably  limtrer  than  in  the  Chilean  Sjiecimens  of 

R.  (/(pu*  collected  by  the  l'.  S.  F'xplnring  Kx|)e4iition.     Owimr  t"  the  very  jrreat  difference  in  the  size, 

it  is  impr.issible  to  c<^»mi»an'  the  nig:i-  i»f  the  c:ipaj>a(v.     It  may  apjn-ar  that  the  Hawaiian  ff>rm  repre.«ents 

an  imdeseribed  species. 


F.  r.  B.  I'-.c;.  n. »— 10 
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Family  LYSMATHK*. 

Processa  processa  (Bate). 

(PI.  x\ii.  ti^r.  rt.) 

yikn  procensfi  Bate,  Challenjrer  Ma<Tura,  527,  pi.  x<'V,  1S88. 

Distribution.— UouoluUi  Reef,  May  8,  1902;  Auan  Channel,  21  to  43  fathoms,  stations  3872  and 
3874.     Six  HpecimenH  in  all. 

The  rostnim  is  coinpresneil,  carinate,  as  lonjr  a**  eye,  extremity  oblicjiie,  binpinone,  a  Mhorter  spine 
above,  lunger  one  l)elo\v,  a  few  hairs  In^tween. 

The  eyiis  are  very  laiye,  fiattentMl,  antl  have  a  small  but  tlistinet  and  <lark-eolored  ocellus  on  the 
border  of  the  eornea  and  mainly  outlimMl  ii^inst  the  {KMlnncle.  The  antennular  {teduncle  is  as  long 
as  the  aciele;  the  antennal  peduncle  reaches  just  to  end  of  iMsal  joint  of  antennular  jteduncle. 

The  outer  maxilli])ed  an<l  tlie  simi)le  f(M>t  of  the  fir.»*t  pair  excet^l  the  aciele  by  length  of  their  lant 
segment,  while  the  (•helii)e<l  of  the  first  pair  is  l)arely  as  long  as  the  acicle. 

Feet  of  second  jmir  untHpial;  right  f«M)t  exc*»eding  acicle  by  half  its  merus  liesides  carpus  and 
chela,  mcnis  feebly  sulKlividtMl,  carpus  with  aUnit  ♦>;■>  s<'gments:  left  foot  ex<*ee<ling  aci<*le  by  len^h  of 
chela  and  nearly  all  the  carpus,  menu*  also  feebly  segmente*!,  carpus  with  thirty  sulKiivisions. 

A  specimen  from  station  387(J  i)restints  a  curious  variation;  the  small  upper  ^ppine  of  the  rostrum  is 
found  much  farther  Iwick,  at  the  mid<lle  of  the  rostrum,  which  from  that  point  tapers  anteriorly  in  a 
long  acuminate  spine. 

Processa  hawaiensis  (Dana). 

A7A*a /MiimiWwiVt  Dana,  (-rust.  V.  S.  Kxpl.  Kx}>e<l.,  I,  538,  1852;  atlas,  pi.  xxxiii,  fig.  7a-/i,  1855. 

l^ahaina,  Maui  (Dana). 

According  to  Dana  the  rostrum  is  shorter  than  the  eyes  and  bnwider  than  long;  the  antennular 
peduncle  longer  than  acicle;  antennal  iM^luncle  nearly  as  long  as  acicle.  Carpus  of  feet  of  second  pair 
with  eleven  joints. 

Family   HIPPOLYTIIK^;. 

Hippolyte  acuta  (Stimpson). 

I  PI.  XXIV.  tig.  .S.) 

llrhiun  acutiut  mm]yiK)U,  Pn)C.  Aca<l.  Nat.  Sii.  Phila.,  XII,  18t)0,  104  [;i5]. 

Reef  in  front  of  Honolulu,  August  lt>,  l'.H)l,  (nie  ovigerous  female;  one  additional  ovigerous  female 
without  label  was  taken  in  11K)1. 

These  agree  very  well  with  Stimpson's  tU'scription,  except  that  the  telson  is  armed  dorsally  with 
only  two  i>airs  of  aculei. 

Hippolysxnata  acicula,  sp.  nov. 

(PI.  xxiv,  rtg.  ♦>.) 

Differs  from  //.  rittafa  Stimp.*Jon,  of  which  1  have  seen  no  examples,  in  the  longer  antennal  scale, 
which  excet^ls  c<msiderably  the  antennular  pe<luncle  and  is  nearly  as  long  as  the  carapace,  rostrum 
exclude<l;  in  the  outer  maxillipnl  exceeding  the  acicle  by  only  the  half  of  its  tenninal  joint;  in  the 
greater  numU'r  of  segments  (29)  of  the  carpus  of  the  second  pair  of  feet. 

The  rostnd  formula  is  i,  ^^,  the  rostrum  reaching  to  the  distal  third,  jis  in  the  largt^t  S])ecimen,  or 
to  the  end,  as  in  smaller  specimens,  of  the  |>enult  segment  of  the  antennular  stalk;  two  teeth  are  on 
the  carapace,  the  posterior  in  front  of  middle.  The  antennal  tiagellum  is  sometinu^s  nearly  twice  as 
long  as  body;  in  the  largest  specimen  it  is  broken  off. 

Piiitenxions. — Female  type,  length  27. S,  length  of  carapace  with  rostrum  9.8,  without  rostrum  6.8, 
length  of  acicle  meiu-ured  on  outer  margin  5.S  mm. 

DiMrihiitinu.  —  yu'in'Wyoi  Kauai  Island,  7  to  Us  fathoms,  statical  :ii»99,  I  female  tyiK»( Cat.  No.  30544); 
Honolulu,  from  U>ttom  of  tugboat,  July  3,  1902.  4  specimens. 
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Hippolysmata  pauddens,  t<p.  nov. 

(PI.  xxiv,  fig.  4.) 

A  smaller  ?pe«4ef»  than  the  \it*\. 

Ri»8tral  formula  ,-«:  tt-eth  Hinaller.  twi>  Ixi'liintl  the  orbit,  the  poptorior  one  at  the  anterior  thini  of 
the  airajiait?  or  farther  forwanl  than  in  j)re<*t'<linir  sjKries.  Rosstnim  liarely  reachinjr  end  of  first  anten- 
nular  segment.  Aeiele  shorter  than  in  II.  nrimhi^  not  two-tliinls  length  of  canijiiiee.  rostrum  excluded. 
Outer  maxilIi].H>«i  ex«*et^ls  ari«*le  by  three-ftmrilis  i»f  its  terminal  ji»int.  Twenty-three  segments  in 
tiirpus  of  siH'ond  |iair  t»f  feet.  From  //.  riitntu  our  si>et'ies  is  distinguisheil  by  its  shorter  roptnim  and 
ffWvr  teeth. 

Diimn^inuii. — Female  tyi»e,  length  IS,  length  of  faraim****  with  ro.^trum  ♦?.2,'with<iut  rttstnim  4.5, 
at'irle  I,  outer  margin  )  2.H  mm. 

Diiftribudnn. — Ilonohilu.  IWl:  Waikiki  l>each.  August  14.  ItMH  (tyi»e  hK-ality);  I^ysan,  May,  1902; 
10  specimens  in  all.     Cat.  No.  of  tyi»e,  2.>H1. 

Spirontocaris  marmorata  (Olivier). 

Fahnnon  mnnnoratn*  Olivier,  Eneyel.  Meth..  lli.<t.  Nat..  Inseetes,  VIII,  665.  1811:  atlas,  XXIV, 

pi.  :U9,  fig.  :i,  1S18. 
Alphev*  mnrinornt\t»  Lamarck,  Hist.  Anim.  sans  Vert.,  V,  2tV),  181 S. 

Ilipjtfflt/t*-  tiianitomtiif  Milne  E<iwanls,  Hi.«t.  Nat.  C'nist..  II,  379.  pi.  xxv,  figs.  8  ami  9,  1837. 
Hipiittfi.U  ijihUrintufi  Mihie  l-Mwanl.s  Hist.  Nat.  Cnist.,  II,  378,  !8:{7. 
Hip/n'hfh  i/i7*/ir«»»M  Streets,  Bull.  I'.  S.  Nat.  Mus..  No.  7.  1877,  119,  and  synonymy. 
Ilipjtotiitf  ifiUHnt*ti  lie  Man.  An'h.  f.  Natur.,  LI  1 1,  18S7,  pi.  1.  5.'W. 
Ilippttftit:'  marninnttfi  ile  Man.  I«h'.  cit. 

Honolulu.  HH>1:  Hi»nolulu  Ktvf.  May  8.  I*i02:  Oahu.  Dr.  T.  11.  Stn-ets.  T.  S.  Navy;  Oahu,  Sharp. 

Hawaiian  Islamls  (Riindall,  Oibln^si:  3  irairmentary  s|>ecimens,  T.  Nuttall,  mllector.  in  Philadel- 
phia Aiademy  (»f  Natural  S-iences.     Hawaiian  Islands  il>ana). 

The  ilifferiMHv  In-tween  the  sj>ecies  mnnnornhi  and  glhh,nu»i  .mvuis  to  <'on.«ist  solely  in  the  length  of 
the  outer  maxiUi{te<I.  which  I  am  inclintil  t«i  tliink  is  de{>endent  ••n  maturity.  In  the  limite<l  serien 
Ijefore  me.  s|>e<-imens  alM>ut  .■>7  mm.  long  have  the  terminal  joint  of  the  maxini])e<i  greatly  elongate, 
exceeding  the  acicle  by  halt  its  lentrth.  In  a  siH.M-imen  41.5  mm.  lon^  ^Oahu).  the  maxilli])eds  reach 
just  to  end  <if  acicle;  in  >]XH>imens  alMiut  22  mm.  louir.  a  little  {tast  miildle  of  acicle. 

Sjiecimens  i»f  a  very  yi.iung  hipiMilytiil  wen»  taken  at  the  surfart*  on  the  .«<»uth  cim.«t  of  Oahu  at 

stations  :iSl2  and   :W21.     They  average  aUmt    7   mm.    in    length  and   are   probably  the  young  of 

>'.  murmonitn. 

Spirontocaris  kauaienais,  sp.  nov. 

( 1*1.  x.viv.  fig.  5. » 

Donnl  carina  octmpyinjr  thn-e-fourths  n{  the  i'arai>ace,  armed  with  three  large  spines,  of  which  one 
is  behiml  the  orbit  ami  tw«i  above  the  eves.  The  anteri<ir  one  mav  .»itand  in  front  <if  eves.  Rostrum 
i»ne  and  two-thinls  times  as  li)ng  as  c:irapace.  curve<l  >tronyly  upwanl.  arme<i  with  8  spines  l>elow; 
one  suV)terminal  alnive.  .V  strong  antennal  spine.  IMeon  smo«»tii;  sixth  more  than  twice  a*:  long  as 
fifth  segment  and  a  little  lf»nin»r  than  tel.H»n,  which  has  twi»  pairs  of  lateral  spinules.  Kyes  large. 
Sei'fmd  anil  thin!  antennular  segments  very  short,  sul»e4iual:  ba-^^al  si-ale  not  excee<ling  first  segment; 
[K.Hluncle  reaching  U*  middle  of  a<-icle:  longer  fiageHum  at  lea>t  as  long  as  pleon.  Ai-icle  ju.<t  as  long 
as  i-anipace:  antennal  iH^luncle  reachimrti)  end  of  stn'ond  antennuhir.»«eg^nent.  The  outer  maxilli|^ie<lH 
reach  iwL-*t  ndddle  i»f  ai-icle;  first  piiir  of  trunk  leir^.  ti»  end  I'f  antennal  |KMlnncle:  sit-onil  fiairend  half- 
way l»etween  ti[i  of  iiiaxiliii>e4l  and  tip  of  x-ale.  The  outer  maxillitxHl  i<  provided  with  an  exo|)iHl  and 
epi|>o*l;  the  first  and  s«'cond  trunk  legs  only  with  an  epifMHl,  all  iU*>titute  tA  exo|MM!s. 

Dimeujtiniis.  —  Female,  lemrth  i>f  carapacv  s.7,  rostrum  17.  alMli»iiien  itelMMi  ex<*lude<l)  2H  mm. 

iPijtfrlhiitiijn. — Viriniiy  of  Kauai  Islaiiil,  r>.">  to  3»i2  fathoms,  stations  39S6  ami  3WS  i  tyi^  Im-ality  I; 
northwest  it»ast  of  Oahu  Island,  216  to  2.>1  fath  im<<.  station  4121:  4  sixM-iniens  in  all.  Cat.  No.  of 
tyi>e,  r^».>4o. 

This  sjii^cies,  by  having  three  ti-eth  at  the  Ku<e  of  the  nostrum  and  in  the  elongate  sixth  segment 
of  pleon,  resembles  >'.  triflm*  Hathbun.  but  that  si^-^-ies  has  the  rostrum  shorter  ami  more  horiz<intal 
and  the  third  abdominal  segment  sutxarinate. 
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» 

Spirontocaris  profunda,  sp.  no  v. 

(PI.  XXIV,  %.  K». ) 

Carapace  stout,  (^arinaU'cl  in  it*<  anterior  two-thirds.  Hostniiii  nlender,  alMUit  one-tliinl  a»  U>iig  as 
('arai)ac(s  not  reaching  end  of  tirst  antennular  nepinent,  horizontal;  dornal  Hj)ines  two,  the  iK>«?terior 
one  in  line  with  the  mipraorbital  spine  an<i  just  in  advanci*  of  the  line  of  the  orbit;  one  spine  below, 
near  the  tip,  which  is  acuminate.  Anterior  margin  armed  with  three  s])ines,  one  supraorbital,  one 
antennal,  one  much  smaller  at  the  antero-lateral  angle. 

Antennular  )>eduncle  two-thirds  iis  long  as  carapace,  first  segment  twice  as  long  as  second,  whicli 
is  three  times  as  long  as  third;  basal  scale  reaching  nearly  to  end  of  first  segment,  which  last  ha^  on 
its  distal  margin  a  spine  at  the  outer  angle  and  two  very  slender  ones  aVM>v«»;  antero-external  angle  of 
second  segment  armed  with  a  slender  si)inc,  of  thinl  segment  with  two  spines.  Flagella  alwut  as  long 
as  pe<iuncle. 

The  antennal  s<«le  exceetls  the  antennular  peiluncle,  its  bla<le  is  obliipie  and  overreaches  the 
spine;  the  peduncle  reaches  to  the  end  of  the  secon<l  antennular  segment.  Flagellum  as  long  as  the 
bodv  less  the  telson. 

Outer  maxillii>e<ls  st4)ut  and  very  long,  extending  beyond  acide  by  length  of  last  joint  and  nearly 
half  of  the  penult.  They  are  without  exoimd,  but  have  an  epipiMl  iis  have  also  the  first  three  jwiirs  of 
trunk  legs.  The  stout  first  jiair  extend  to  mi<l<ile  of  terminal  joint  of  maxilliped;  the  seix)nd  i>air  are 
a  little  longer  than  the  first:  carjms  of  nine  segments. 

Fifth  and  sixth  alxlominal  somites  armed  with  a  postero-lateral  spine;  tifth  one  and  a  half  times 
as  long  as  sixth  segment;  telson  as  long  as  fifth  ami  sixth  together,  with  four  spinules  on  one  side  anil 
five  on  the  other. 

/>i?iieri*io>M.— Female,  length  48,  of  carapace  and  rostrum  15,  of  rostnnu  4.S  mm. 

TypelocalUy.  -Vicinity  of  ModuManu.  7()2to  1,(M)0  fathoms,  station  4157;  1  female  (Cat.  No.  ;W>46). 

This  sj^ecies  is  near  S.  imAh'mijtfminnn  li^ithbun,  found  in  tltH'p  water  off  the  State  of  Washington, 
but  has  a  much  shorter  rostrum  and  l<mger  maxilii])i'(lH. 

Family  r.\\l)ALlD.4:. 

Pandalus  xnartius  \.  Milne  F^  I  wards. 

Pandalna  martins  A.  Milne  ImI wards,  Ht'cueil  IMam-hes  KxiH'd.  "Travailleur,*'  pi.  xxi,  1883. 
PleMianika  J/ar^V/ Caullcry,  .\ini.  I'liiv.  Lyon.,  IS'.Mi,  ''('audan"  Crust.,  p.  1^78,  pi.  xv,  figs.  l-(y. 
Pandalus  (Plesiouika)  martins  .Vlcoi'k,  Dcsc.  Cat.  Irnlian  I)ecp-Sc»a  Crust.   Dec.  Macr.  Anoni.,  95, 
19()1  and  svnonvmv. 

This  is  the  common  swonl  shrimp  of  ihn'p  water  alxmt  the  islands,  over  700  sjx^cimens  having 
been  taken  bv  the  Alfnitroas  in  liftv  hauls. 

Colttr. — ('arapace  translucent,  sh(»wing  anatomy.  Wliole  Inwly  covered  with  fine  vermilion  dots, 
including  rostrmn,  eyestalks,  antennal  scalt*  and  swimmerets.  Joints  t>f  alwlomen  brighter  red.  I^egs 
and  antenna'  bright  Chinese  vermilion.  Kyes  gniy,  sh«>wing  yell(>w  by  retlectinl  light.  P^gge  0()a(iue 
cobalt  blue. 

Distribution,— Kaiwi  diannel,  *Ji)5  to  :ysi  fath<uns.  stations  iWu,  8471,  :U72,  ,'{473,  :^74,  3475,  3476, 
4105,  and  410H;  south  coast  of  Oahu,  22S  to  :i.S7  fathoms,  stations  .SS15.  3817,  3818,  3?>07,  :W()8,  3909, 
3910,  3911,  3912,  3914,  39n>,  3VM7,  391S,  and  3925;  Pailolo  diannel,  25H  to  (>84  fathoms,  stations  38H5, 
3866,  3867,  3868,  3883,  :W84,  3898,  3K99,  3<MK),  aiul  3?M)| ;  vicinity  of  Kauai,  165  to  469  fatln>ms,  stations 
3988,  4015,  4016,  4021,  4025,  4130,  4134,  4135,  and  4136;  west  coa.^t  of  Hawaii,  382  to  253  fathoms, 
station  4041;  north  coast  of  Maui,  25;>  to  2S3  fatlHMn>,  stations  4(KS4  un<l  40S5;  northeast  appniach  to 
Pailolo  Channel,  286  to  3(W  fathoni.s  station^  4(Ks«»,  4(H»1,  and  40!»5;  northwest  coast  of  Oahu,  282  to 
253  fathoms,  station  4117;  viirinity  of  Niihau  Island,  3H»  to  37S  fathoms,  station  4178. 

Pandalus  ensis  (.\.  Milne  Kdwards). 

Acanthephyra  ensis  A.  Milne  Fdwards,  Ann.  Sci.  Nat.,  /o«.l.  {(J),  XI,  1881,  art.  4,  p.  14. 
Panfifilns  tnsis  A.  Milne  Kdwanls,  Heeneil  Planches  Kxpc'd.  "Travailleur."  pi.  xviii,  1883. 
Pandalus  {Pltidonika)  ensitf  Alcock,  I>e.<<.'.  Cat.  Indian  Dcep-Sea  Crust.  Dec.  Maer.  Anom.,  96,  1901. 
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This  spetnes  can  be  ma«t  readily  dii^tinfiruished  from  the  preceding,  P.  martivs,  by  the  median 
spine  on  the  posterior  border  of  the  tin n I  aMoininai  segment  and  the  greater  length  of  the  sixth  seg- 
mentj  which  is  longer  than  the  telson.     The  la^t  three  pairs  of  legs  are  also  appreciably  shorter. 

Leas  abun<lant  than  P.  mnrihi^,  only  128  specimens  having  been  taken  in  twenty-eight  hauls. 

Color. — «Jrround  tint  pearly  or  milky  semioiiarjiieness,  the  viscera  clearly  showing  through  the 
thorax.  End  of  rostrum,  tips  of  legs  and  alxlomen  at  edges  of  joints  vermilion.  Spots  of  same  color 
along  sides  of  abdomen;  terminal  half  of  abdomen  finely  d<»tted,  and  telson  marked  with  vennilion. 

i)<xfri7/ii/iV>/i.— Kaiwi  Channel,  220  to  340  fathoms,  stations  3467,  3472,  3473,  and  3893:  south  coast 
of  Oahu,  22S  to  3»i9  fathoms,  stations  :^15,  3914,  31^20,  and  3i*22;  Pailolo  Channel,  256  to  684  fathoms, 
stations  3S65,  3S6S,  :J.SS3,  3884,  and  3901;  vicinity  of  Laysan,  351  X<^  347  fathoms,  station  3952;  vicinity 
«»f  Kauai,  55  to  469  fathoms,  stations  39S«»,  3988,  :59*)0,  3998,  41:^  4131,  4132,  4134,  ^nd  41.05;  north 
i>>ast  oi  Maui,  25.3  to  283  fathoms,  stations  4084  an<l  4085;  ni^rthcast  approach  ti)  Pailolo  Channel,  290 
to  286  fathoms,  station  4095;  northeast  c*oast  uf  Oahu,  282  to  253  fathoms,  station  4117;  vicinity  of 
Niihau  Island  319  to  378  fathoms,  station  4178. 

?  Pandalus  ocellus  ( Bate). 

(PI.  XXI,  fig.  1.) 

Xolhocariji  oreflvJi  Bate.  Challenger  Macrura,  ♦>57.  pi.  rxiv,  fig.  .3,  1888.     Not  ? Pandalus  (Plefionika) 
fMvlliiii  Alcoi'k.  IVsc.  Cat.  Indian  r\»ep-Si'a  Cnist.  De<*.  Macr.  Anr>m..  97,  1901. 

I  am  in  doubt  a*^  to  thv  identity  of  this  form  with  Bate*s;  it  seems  much  nearer  to  \\ifi  figure  and 
de!ffripti<.»n  than  dm-s  the  Andaman  siMH-jnifn  plai'0«l  hen*  hesitatingly  by  AUn^'k. 

The  only  dis<-repancy  of  any  ofHsitpieni-e  is  this,  that  the  fet»t  of  the  se<Mmd  pair  are  equal  and 
similar,  whil*',  a«-i*ording  ti>  Bale,  the  left  airpur-  is  nearly  twice  as  long  as  the  right.  Whether  this 
has  lK»en  ciim-ctly  rejHirte^i  or  not  remains  to  Ik.*  seen. 

In  the  Hawaiian  siMM-imr-ns  the  twr)  jHisterior  dorsal  spiii«-s  an*  small,  clos<*  t«>/t»ther,  and  movable; 
then  follow  almut  six  lanrer  anil  more  s<*|«niti*d  fixnl  spines,  and  then  from  four  to  •'ix  very  small  fixed 
and  still  mon»  distant  spines  whirh  n-arh  to  the  tip;  1k»Iow  an*  seven  nr  eight  small  fixe«i  spines  which 
beirin  a  litth*  in  front  of  the  antennular  innhmrle,  whirh  is  farther  lnu-k  than  Bati»  describep  them.  It 
must  Ix*  n'memlxTe*!  that  he  had  only  two  sjicvimens,  an«i  only  one  with  rostrum. 

The  si*<*ond  pair  of  feet  overreach  the  maxitlipetls  by  the  length  of  the  chela  and  s<*ven  or  eight 
joint-s  of  the  carpus.  The  thinl.  fourth,  and  fifth  pairs  of  feel  diminish  in  length  in  the  onler  named; 
the  thin!  ex<"e<Hls  the  maxilli[ied  l.»y  the  daetylus.  proiiodus,  and  three-fourths  of  the  i*arpus;  the  fifth 
reaches  to  end  of  proximal  thinl  of  proi»o«lus  f»f  thinl. 

Difinhution. — South  coa^t  of  Molokai  Island.  115  ti»  134  fathom.'^,  station  3853;  Pailolo  Channel, 
122  to  143  fathoms,  stations  .3S56,  :iS5s,  4101,  4102.  4iai,  an.l  4104;  Auau  Channel,  126  to  1.10  fathoms, 
station  \^^^\  vicinity  of  Kauai  Island,  2:{0  to  53  fathoms,  station  4002;  north  iroast  of  Maui  Island,  45 
to  52  fathoms,  station  4070. 

Pandalus  sindoi,  sp.  nov. 

(PI.  XXI,  fig.  4.) 

Near  the  pre<-eding,  P.  o^tUttjt.  Differs  in  havintr  the  jM^sterior  four  (instead  of  two  "i  dorsal  spines 
small,  subei|nal  and  cl«»s<.'  toirether,  although  only  the  fK>sterior  two  or  three  are  movable.  Eyes 
considerably  larger.  Anteiinuiar  f>e<lnncle  not  reaching  to  end  of  second  sejrment  of  antcnnular 
pe<luncle.  Sec<md  pair  <»f  f^-et  ovem-aching  tip  of  maxilliped  very  slightly,  not  more  than  length  of 
chela.  Sixth  abdominal  s^yment  longer,  twice  as  long  as  fifth  ^egment;  telson  correspondingly 
elongate. 

Named  for  M.  Sindo,  of  the  Fish  Commission  jiarty  oi  1901. 

Only  three  adult  sj>eciniens  were  taken,  all  fragmentary;  two  male  ity|>e.  Cat.  No.  30547)  from 
statirm  .W»8.  vicinitv  of  Kauai  Island,  235  to  228  fathoms,  iuid  onr  female,  station  3953,  vicinitv  of 
Laysan  Island,  347  to  264  fatlumis;  al.-si  onv  y«»ung  from  station  .>M6.  s>uth  coa?t  of  Molokai  Island, 
&4  to  60  fathoms. 

Dim^tixioiii'. — I^'Ugth  of  male  5S,  U-ngth  of  carapace  10.4,  rostnim  16.2.  abdomen  32.4,  sixth 
abdominal  K-gment  7.6,  telson  without  terminal  movable  spines  7.5  mm.  Length  of  larger  male, 
exclusive  of  rostrum  whieh  i**  bnjken,  52.5  mm. 

This  may  lie  Ptnubihu'  i  Pleaionik*'}  trtlhiy  Al<ock  non  Bate  (Desc,  Cat.,  p.  98)  of  which  there  was 
only  a  single  specimen,  lacking  the  right  leg  of  the  second  pair. 
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Pandalus  brevis,  Hp.  no  v. 

(PI.  XXI,  fig.  3.) 

Nearest  to  the  European  P.  hreiirostr'm  Rathke.  Although  the  dorsal  carina  arises  behind  middle 
of  carapace,  the  spines  l)egin  at  the  anterit)r  fifth.  Rostrum  short,  a«  in  the  allied  species,  reaching 
to  middle  of  tiecond  »<egment  of  antennula,  anne<l  witfi  eleven  to  twelve  spines  above  (^\e  behind  the 
orbit  and  none  near  the  tip)  and  one  below. 

Surface  microscopically  pitte<l,  the  punctje  forming  short  transverse  rows  on 
the  carapa(;e. 

Eyes  very  short  an<l  stout,  cornea  covering  nt»rly  whole  of  stalks;  o<!ellufi 
marginal,  projecting  a  little  from  the  coniea. 

l^st  two  antennular  segments  of  cHjual  length;  peduncle  two-thirds  as  long 
no.  &b.—Pandaiu8     a«  anteunal  scale;  the  latter  a  little  more  than  half  as  long  as  carapace  (rostrum 
brcvU,  type,  rrwtrum.     cxcludwl);  ant^^'unal  i)eduncle  extending  to  middle  of  last  segment  of  antennular 
^  ^'  piMluntrle. 

Outer  inuxilli[>ed  with  ex()ix)d.  First  thoracic  foot  reaching  nearly  to  end 
of  acicle.  Feet  of  second  paire(|ual,  stn'tchiiigto  a  little  beyond  acicle,  (*arpus  11-segmented.  Fourth 
foot  ex<*eeding  acicle  by  la^^t  segment  and  over  half  of  [x'nult  sc^gment.  Epipods  abeent  from  last  pair 
of  legs  oidy. 

Sixth  segment  of  y\K^n\  nearly  twice  as  long  jis  fifth;  ti»lson  broken  off. 

DimeimtniA. — length  of  carapace  proper  7. S,  rostrum  2.7,  alKiomen,  exclusive  of  telson,  16  mm. 
The  specimen  from  station  4l.'J0  is  very  much  mutilated  but  considerably  larger,  about  50  nmi.  long. 
DisirihniioH. — Vicinity  of  Kauai  Islan<l,  r>12  to  XVi)  fathoms,  station  4139,  1  female;  vicinity  of 
Niihau  Island,  426  U)  417  fathoms,  station  41S0,  1  male  (tyjH?,  Cat.  No.  30548). 

Pandalus  exig'uus,  sp.  nov. 

{V\.  XXI,  lig.  2.) 

A  small  siK^cies;  Ixnly  lK*nt  at  a  riirht  angl<»  at  tht^  third  alxlominal  si'gment. 

Rostrum  alK>ut  one  and  tlirec-fourths  as  long  ii.<  the  carapace,  l>cnt  strongly  downwanl  in  fn>nt  of 
eyes,  terminal  half  ascending;  spines  of  dorsal  crest  In'ginning  at  distal  thinl  of  carapace,  six  or  seven 
in  number,  the  iK>sterior  one  minute,  then  incn»asing  anteriorly  for  four  or  tive 
spines  and  be<'oming  mort*  horizontal;  nostrum  in  front  of  eyes  unarmed  except 
near  the  tip,  where  there  are  two  small  si)ines,  lower  margin  armtnl  with  eight  to 
ten  spines. 

Abdomen  nearly  four  times  as  long  as  campace,  slightly  {*ompn^sse<l   but     ^^^-^'—P^^dnlut 
scarcely  cristate  at  third  segment,  which  is  moderately  pnMluctMl  at  middle  of  |k>s-        _jq^,.,     j'^.^^ 
terior  margin.     Sixth  segment  twice  as  long  as  fifth  and  just  as  long  as  telson,         x4j. 
which  is  armed  with  thret^  pairs  of  side  spines;  inner  nr«HM>ds  interme<liate  in 
length  between  telson  and  outer  ufojmmIs.     Fa'cs  large,  but  transverse  <liameter  not  ex<.*eeding  axial. 
Ocellus  very  large,  extra-corneal.     Anteninilar  peduncle  reaching  to  middle  of  acicle;   second  and 
thinl  joints  sulKifual.     Acicle  nearly  as  lonj;  jis  carapace,  rounde<l  at  einl  which  is  in  line  with  tip 
of  spine.     Antennal  piMluncle  nearly  reaching  end  of  second  segment  of  antennular  ]H'duncle.     Maxil- 
lijHids  reaching  just  In^yond  the  tij)  (»f  acicle;  first  pair  of  |HTeiojMKls  same  length.     The  left  leg  of  the 
secoml  i>air  exceeds  the  rostnnn,  its  carp! i s  ecu npnse«l  of  al)out  40  segments;  the  right  leg  does  not 
reach  end  of  a<'icle,  its  carpus  with  12  segments.     The  last  thnv  legs  vary  little  in  length;  the  last  pair 
excee<ls  acicle  hy  length  of  dactylus  and  a  small  hit  of  the  propodus;  the  spines  of  the  merus  are  of 
good  size. 

Diinfn»i(nn<.  l^ength  of  carapace  of  type,  ovigenms  female,  4.,'>,  length  of  rostmm  7.5,  length  of 
aMomen  17  mm. 

L>i8trihutinn. — Vicinity  of  Kauai,  2.'>.i  to  40  fatlmins,  station  3i>S2  (type  Nn-ality);  n(»rthea8t  coast  of 
Hawaii,  63  to  113  fathoms,  stations  4(M)2  an<l  4(>»;4.     Cat.  No.  of  ty|Hs  30541). 

This  spec'ies  is  nearest  to  yotfinmriti  ro.strlrrcKtrntl.'i  I^ati*,  which  is  considerably  larger,  its  rostrum 
curved  more  stn^igly  upward,  its  sixth  alnlominal  segment  shorter. 
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Pandalus  spinidorsalis,  vp.  nov. 
(PI.  XXI,  tig.  5.) 

Near  P.  hifurrn  ( Alcook  and  Anderson  I .  Surfat'c  niicropcopically  rugose.  Rostrum  from  three- 
fourths  to  four-fifths  a.**  long  as  rest  of  carapai*e,  gastric  carina  reacliing  two-thinls  length  of  carapace, 

arme<l  with  ^- ^  spines,  of  whicli  al)out  7-i*  are  on  the  carapace,  the  posterior  spines  smaller  and  closer. 

Telson  as  long  as  the  fifth  and  sixtli  segments  combined,  the  sixth  short.  Outer  pair  «.>f  terminal 
spines  more  than  twitre  as  long  as  inner  pair,  Ocellus  in<!istinct.  Antennular  petiuncle  reaching 
iilK»ut  two-thinls  the  length  of  the  antennal  scale,  the  latter  being  half  the  length  of  the  carapace 
pn>per.  The  outer  maxillipeils  reach  end  <if  acicle,  while  the  first  |»air  of  legs  rt«<'h  as  far  as  the  distal 
thinl  of  the  terminal  joint  of  the  maxillipe<].  They  are  provide*!  with  a  minute  dactylus  but  no 
chela.  Of  the  second  pair,  the  left  leg  is  the  longtT  and  sleudtrtr,  with  a  caqms  r)f  thirteen  to  four- 
teen jointi*  and  reat^hes  alma»*t  to  end  of  maxilli]K.Ml,  while  the  ripht  si^arixdy  reaches  end  i>f  antennal 
pe<luncle  and  has  a  five  to  six-jointed  corpus.  The  thinl,  fourth,  and  fifth  pairs  of  feet  diminish  in 
the  order  name<l,  the  fourth  t>eing  nearer  the  length  of  the  thinl;  the  thinl  excee<ls  the  acicle  by  the 
dactylus  and  one-third  of  the  propodas,  while  the  fifth  f(X)t  reai^hes  middle  of  acicle;  meral  and 
carpal  joints  spiny  Ijelow;  succi*eding  joinU  setose. 

Dimeixsions. — Female,  statirm  .1986,  length  (exclusive  of  movable  spines  of  telson)  47,  length  of 
carapace  13.5,  of  rostrum  9.S,  of  alxlomen  23,  of  telson  ♦5.5,  of  sixth  segment  3.8  mm. 

This  small  sixH'ies  can  l>e  <listingnishe«l  fn>m  most  other  species  of  Pandalu*  by  the  extension  of 
the  dorsal  spines  on  the  ix)sterior  half  (»f  the  caraiiaii'. 

Dijttribtit ion.— KiiiM'i  Chaimel,  295  to  :\U)  fathoms,  stations  'Mty7  and  3472;  south  ayasi  of  Oahu,  183 
to  3:10  fathoms,  stations  :ksi:j,  :»14,  an«l  IVJU);  south  roast  of  Molokai  lslan«l,  169  to  1S2  fathoms,  station 
:w:J5;  Pailolo  Channel.  277  to  I^M  fathoms.  stati.)ns  3s6s,  ,3S8.S,  :jMi<i,  and  31*00;  vi<'inity  of  Kauai  Islaml, 
55  to  :U)2  fathoms,  stati..ns  39S4,  :\^siy  i  tyfH-  loeality ),  :ft)9S,  4(MH,  41:^1,  and  4132;  wt*st  <i>ast  of  Hawaii 
Island,  147  to  232  fathoms,  stations  4<M5  ami  4<M7:  ni»rth  erwist  of  Maui  Island,  202  to  253  fathoms,  sta- 
tions 40S1  and  408.3;  northwest  <-<iar-tMi  Oahu  lslan«l,  241  to  2s2  fathoms,  stations  4116an<l  4117;  north* 
east  approach  to  Pailolo  Cliannel,  290  to  2S6  fathoms,  static m  4095.     Cat.  No.  of  tyix?,  30550. 

Heterocarpus  enaifer  A.  Milne  Edwards. 

(PI.  XAI,  fig.  7.) 

Ileterftoirpu*  enMr  A.  Milne  l*>lwanls,  Ann.  Sci.  Nat.,  Zool.  161,  XI,  1881,  art.  4,  p.  4;  Re<\  PI. 

ExptVl.  Travailleur,  pi.  xxvii,   188;^.     Bate,  Challenger  Macrura,  (>.*>8,   pi.  cxii,  fig.  4,   1888. 

Borradaile.  Stomato|KKla  an«l  I)eca|MHla  of  WilleyV  ExixkI.,  p.  413.     Alcfx'k,  I>e»c.  Cat.  Indian 

Deei>-Sea  Cru.'^t.  Dec.  Macr.  Anom.,  107,  1901. 
f Pandalus  iftrinatus  Smith,  Bull.  Mu,»«.  Comp.  Z<wl.,  X,  1882,  63,  pi.  X,  figs.  2-2f  and  pi.  xi,  figs.  1-3. 
Ileterf^cftrpuA  ntrltiatus  Woo<l-Ma.son,  Ann.  Mag.  Nat.  Hist.  (6),  IX,  1892,  tW9. 

The  spei'imens  whi(*h  have  l)een  n.*ferrtKl  to  this  species  by  diff<«rent  authors  vary  much  in  the 
dorsal  surface  of  the  first  two  abilomind  segments.  Bate  dt»s<'rilR's  and  figun*s  a  low,  thi«-k  carina  on 
these*  segments,  .Vlc<x*k  has  the  first  carina  faint,  the  S€H.Hmd  sharp,  while  an-onling  to  Smith  his  P, 
carinahm  has  the  segments  evenly  n»unde«l  al)«>ve.  .\.  Milne  t^lwanls  does  n<»t  mention  those  seg- 
ments, but  in  a  fair-size<l  si»e<'imen  from  the  Caribl)ean  Si»a  (station  2.'i59,  AlUitnuv)  there  is  a  feeble 
blunt  carina  vi.»»ible  on  lK)th  segments.  The  Hawaiian  f<irm  resembh'S  the  typical  or  West  Indian  in 
this  regard.  The  4*arina' r>f  tlie  thinl  and  f<iurth  segments  are  mon*  pn>minent  and  their  posterior 
spine  longer. 

This  is  one  of  the  nn>st  abundant  of  the  ileef»-water  shrimps  taken  about  the  Hawaiian  Islands. 

Diftrihntion.—KsL\\s,'\  Channel.  220  ti»  375  fatlmms.  stati.»ns  34»>7,  347n.  3471.  'M7'2,  3474,  :«75,  :M76, 
3893.  4105,  and  4106;  south  coast  of  Oahu  Island.  42  to  :W7  fathnms.  stations  :;810,  .3811,  3S1,3,  1^14, 
3815,  :^S17.  ;^S1S.  3909,  3910,  .3911,  3912,  3914,  :UM7.  .3H1S.  391«*.  aii.l  3«i20;  s..uth  eoiu^t  of  Molokai  Island, 
2.59  to  266  fathtnns,  station  3839;  Pailolo  Channel.  M  to  21Mi  fatlmnis,  stations  3mL=),  .38fWi,  ;i867,  3883, 
3884,  :i89S.  ;WW,  39<».  and  39<H;  vieinity  .»f  I^iys;in  Island,  2»V4  to  :J51  fathoms  stations  3952  and  :>*1»53; 
\icinity  of  Kaiiai  Island,  .m  to  469  fath.»ms.  stati.ms  3'.»S6.  39ss,  ;Jin»s,  44HH,  4016,  4017,  4130,  4131,  4132, 
4134,  4135,  and  4i:i6;  wt^t  coast  of  Hawaii  Island,  :>82  to  253  fathoms,  station  4041;  north  coast  of 
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Maui  Island,  178  to  267  fathoms,  stations  4080,  4081,  4082,  4083,  and  4084;  northeast  approach  to  Fai- 
lolo  Channel,  272  to  290  fathomn,  stations  4095,  4096,  and  4097;  northwest  coast  of  Oahu  Island,  195  to 
282  fathoms,  stations  4115,  4117,  4120,  and  4121;  southwest  coast  of  Oahu  Island,  352  to  357  fathoms, 
station  4123. 

CWor.— Carapace  translucent,  showinj?  anatomy,  dark  dirty  crimson  lake  in  front,  very  pale 
behind.  Abdomen  pale  rose  madder  pink.  Swimmerets  and  thoracic  legs  bright  Chinese  vermilion 
tending  to  carmine.     Eyes  black,  iridescence  yellow. 

HeterocarpuB  IsBvigatua  Bate. 

HeUrocarpiis  lxvi(fat\ui  Bate,  Challenger  Macrura,  (kJ6,  pi.  cxii,  fig.  3,  1888;  Anderson,  Ann.  Mag. 
Nat.  Hist.  (7),  III,  18t)9,  285.  Illns.  Z(m.>1.  Investigator,  Cnwt,  pi.  xui,  tigs.  1,  la,  1899. 
Alcock,  Desc.  Cat.  Indian  Deei>-St»a  (-nist.  Dec.  MacT.  Anom.,  105,  1901. 

The  Hawaiian  specimens  show  the  following  variations  from  the  description  of  Alcock  (loc.  cit.) : 

In  four  of  the  largest  sptH'imens,  n»ganlless  of  sex,  the  rostrum  is  shorter  than  the  carapace.  In 
many  cases  there  an^  seven  dorsal  teeth,  including  the  one  or  two  on  the  rostrum;  in  one  specimen 
there  are  eight  t4^,th. 

Dimensions  of  largest  siK?cimen,  an  egg-lxjaring  female:  Length  of  rostrum,  40  mm.;  of  carapace, 
48.5  mm.;  of  alnlomen,  91  mm. 

DjjtfriWfon.— Kaiwi  ('!hiinnel,  314  to  460  fathoms,  stations  3470,  3474,  3475,  4105,  4106,  4109,  4110, 
4112,  and  4113;  Pailolo  Channel,  25()  to  31 1  fathoms,  stati<m.«  3865  and  .3<)01 ;  south  coast  of  Oahu  Island, 
308  to  3:^7  fathoms,  stations  3909  and  3910;  French  Frigate  Shoal,  395  to  :i97  fathoms,  station  3973; 
vicinity  of  Kauai  Island,  Itio  to  (),32  fathoms,  stations  3988,  3?m2,  4013,  4021,  4028,  4137,  and  4141; 
southwest  coast  of  Oahu  Island,  357  to  350  fathoms,  station  4124;  vicinity  of  Niihau  Island,  319  to  426 
fathoms,  stations  4178  and  4179. 

HeterocarpuB  sigrnatus,  sp.  nov. 

(PI.  XXI,  fig.  6.) 

This  species  is  represented  by  only  two  small  and  soft-shell  specimens,  which  resemble  the  young 
of  //.  ricarius  Faxon. 

Rostrum  a  little  longer  than  tuirapace.  Dorsal  crest  reat^hing  nearly  to  jHJsterior  margin,  armeil 
with  six  large  spines  followed  anteriorly  by  six  or  wven  small  ones;  four  or  five  spines  on  the  cara- 
[wce  proper,  the  posterior  one  at  its  middle.  Ij<»wer  margin  with  ten  small  spines.  Upper  lateral 
carina  of  i^aray^ce  much  straighter  than  in  7/.  nrarittj<;  a  very  short  carina  leading  from  the  antennal 
spine;  the  branch iostegal  spine  much  longer  and  more  advanccnl  than  the  antennal,  and  it«  carina 
extending  two-thirds  the  length  of  the  carai>ju**'.  AlHlonien  similar  to  that  of  If.  ricariutt,  only  the 
thinl  segment  l)eing  crested  and  that  bluntly;  at  the  posterior  thinl  of  the  <"rest  in  both  specimens  a 
small,  oval  depression  resembling  a  scar.  The  inner  branch  of  the  uropo<ls  is  distinctly  longer  than 
the  telson;  in  i/.  rirrjrius  just  as  long.  Acicle  nearly  two-thinis  length  of  carapace,  longer  than  in 
H.  Hcarhiif,  the  antennular  i)eduncle  extending  no  farther  than  the  middle  of  it.  Maxilliped  provided 
with  an  exoiwd  and  reaching  nearly  t^)  end  of  acicle.  The  first  \mr  of  iect  reat^h  to  same  point 
and  have  a  microscopic  da<!tylus.  The  second  foot  on  the  right  extends  nearly  to  end  of  antennal 
peduncle,  its  carpus  with  eight  joints.  The  secon<l  foot  on  the  left  extends  beyond  the  peduncle  by 
the  length  of  the  chela  and  thrtv  segments  of  the  carpus,  which  has  twenty-one  joints.  The  third 
foot  excee<ls  the  acicle  by  length  of  its  dactylus  and  two-fifths  of  the  pn>po<lus;  the  fifth  foot  just 
attains  end  of  acicle.     Thest*  legs  are  considenibly  longer  in  //.  vicanus. 

Ditneiisions. — Largest  six^cimen,  length  of  carapace  12.8  mm.,  of  rostrum  13.5  mm.,  of  abdomen 
25  mm. 

Type  /ocoZi^//.— West  coast  of  Hawaii  Island,  :W2  to  2o3  fathoms,  station  4041  (Cat.  No.  30551). 

Heterocarpus  alexandri  A.  Milne  Edwards. 

Heteromrpw  alexandri  X.  Milne  Edwards,  Kec.  PI.  Ex]X'd.  Trnvailleur,  pi.  xxviir,  IbSS. 
Vicinity  of  Kauai  Island,  fell  to  071  fathoms,  station  41bl;  one  tspccimcn. 
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Atya  biaulcata  (Randall). 
Atyouli  hituUxila  KaDtlall,  Jour.  Anul.  Nat.  Sri.  PhiU..  VIII  (18.19)  IftM,  140,  pi.  v,  &%.  ■■>.    See 
Bouvier,  Comptes  Rendus  Aiaid,  Sii.  Paris,  CXXXVIII,  1904,  446,  and  Ann.  Mag.  Sat.  Hist. 
(7).  XIII,  19CM,  377. 
Dvfn'bufioii.— Kainiki,   ililo,   Hawaii,   1,S00  ftvt  altitude,  I!  niilos  from  sea,   H.  W.   Henehaw. 
Pepeekm,  10  miles  from  Hilo,  H.  W.  Ik-iuhaw;  "fnvh-wator  rivulet  direijtly  over  the  i<ca  but  having 
no  couneclion  with  it,"     Lahoina,  Maui,  I'.  S.  Fii^h  (.'ommi»<ii>n:  "frevh-water  stream  in  canyon 
5  niilE«  eaft  of  Labainu,  April  12.  VXr2\  iuhabitH  a  cyx)!.  »iwift  tnountain  stream  and  is  found  back 
under  the  rucki',  usually  where  there  is  a  little  fall.    S|ie<'ies  ojiiimon." 

Hawaiian  Iglamlii  (Randal!).     Fi^nneuts  nf  ty|>e  in  MiisLiuuuf  I'hilailelphia  Academy  of  >'atural 
i^denoee.    Hawaii  (SlimpKin).    Oahu  {Dana,  Sharp).    Honolulu  I  Bale). 
Color  "mottled  prayiiih  uiivc,  tiD)cei<  of  ivd  on  lateral  lapiiets  of  carapai^." 

Ortmaunia  beiuliawi  Kathbun. 

Aiyabamleata  Sharp,  Pnw.  Acad.  Xat.  Si-i.  Phila.,  ISW!.  Ill  (part,  Cat.  So.  162). 

Atifoidit  hituleaOi  Urtmann,  Proe.  Acad.  Sat.  Sci.  Phila.,  l.S!M,  407. 

Ortmnnnin  li.-n-h/iiri  Itathbun.  Bull.  I'.  S.  Fish  i:fnn  ,  XX.  lailO,  2,  120,  1901. 

-■In  atavic  form  i.>f  A/ihj  himilntt'i.     (See  Bouvier,  loc.  eit.  I 

IhWri'.xri'W-.— Kaiwiki,  Hilo,  Hawaii,  l.tiOO  to  1,S00  fift  altitude,  .I  to  ^  miles  from  the  sea,  H.  W. 
Heniihaw.     Po|ieekei'.  10  niili-s  from  Hilo  (with  the  prcpeilingi.     Hilu,  R.  C  MtOregor.     Muuutaloa 
..f  West  Maui,  near  Wailiiku.  Ino  Valley,  100  fi-et  altitude,       ' 
,   McGregor.      Lahalna,    Maui     (with   the    preceding 


w). 


CaTidina  breviroatris  Stln 


Acad.  Sat.  Sci, 


(brtffimi   liivrirottri'  Slimpson, 
Phila.,  Xir,  1««0,  111  [<IH]. 

.\  Muall  y|ie«'ieti.  length  alumt  i:(.4  mm. 

Ki«tnini  short,  trianjnilar,  sharp-[)ointe"l,  not  reaching 
end  of  flrpt  aiitennular  segment.  So  anleunal  rjAue  on 
carapace.  Kyes  transversely  jilaifl.  wareely  exii^tnling 
peiluncle  of  uutenuulie.  .Vuteiiniilar  siiriiit-nts  very  nliorl, 
eeeond  shorter  than  tirst,  thiril  shorter  than  sei'otid;  lusal 
Dcale  reaching  end  of  first  st^niient,  .\uteuiuil  pcluncle  ex- 
tending to  end  of  second  antenuular  segment:  ivale  oblong. 
)t8oat«ri>piaumore  advunceil  than  Iheantennuluriieduncle. 
Wrist  rif  tirst  imr  of  ti-et  shorter  than  propmlus  and  atf3<-heil 
near  ndddle  of  palm,  Wriiit  of  second  pair  as  Inuj;  ai<  pnii>oilus  and  nearly  as  long  an  inerns  and 
ischium  together,  wideniu);  liistally,  extremity  liollowe<l  out  similar  to  that  >if  the  first  i«ir.  (,'helw  of 
both  pairs  wrj-  broad  and  eiiiiilar;  lingers  shorter  than  jialm.  tiin  traiisiwrent.  fringed  with  stout  hair. 

"Color  vermilion." 

JArtrifttift'Mi.— Five  miles  wiuth  of  Ihiako  Bay.  Hawaii,  July  l:t,  IIHH';  "laken  in  small  fresh  nr 
ilightly  brackish  water  jhmiIs  in  lava  Mow.  ne,ar  sea.  The  phritiips  wen:  found  in  soau- nimibers  on  the 
rocks  in  the  N.tt-.m  ..f  these  |h).iIs,"     Hi)...  Hnnuii.  H.  W.  Hensliaw. 

I  have  referret!  these  specimens  lo  the  ^pteiiv  which  :>tiiuicoii  dewrilx's  very  hrielly  from  Loo 
Cboo,  although  I  have  seen  no  other  s|>ei'inu'ns. 

In  the  hollowing  of  the  corpus  of  the  second  fool,  :Lt;  ijAX-k-s  approaches  the  gcnui  Or'.mannia. 


rrimtrit,  PiiHko  B&y,  s, 
in!  rivltui,  mui'li  i-nUiviil.  b.  i'\r^ 
]<i.  r.  AitHiil  f<iut.  '  16.  d.  Vortioa 
III  iMlthiei.' [Kiln,  '.  IG. 
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Family  PONTONIID^. 

HarpiliuB  depreasus  Stimpeon. 
(PI.  x.xiv,  fig.  12.) 

Harpiliiis  depressiu  Htimpmn,  Proc.  Acrad.  Nat.  Sri.  Phila.,  XII,  1860,  38  [107]. 
Aiichistia  spinigera  I^enz,  25ool.  Jahrb.,  Syst,,  XIV,  1901,  434  (?.l.  vpinigira  Ortmann). 

Honolulu,  1901;  reef  in  front  of  Honolulu,  1901;  Waikiki  Btiach,  1901. 
Island  of  Hawaii  among  madrepores  (Stimjwon).     Laysan  (I^nz). 

Rostral  formula  in  our  specimens  *j'-  Rostrum  deei)er  than  in  Savigny's  figure  of  H.  bt^npr&n 
Audouin.    Telson  with  either  one  or  two  i>aii8  of  dorsal  aculei. 

The  antepenult  joint  of  the  third  maxilliped  is  much  narrower  than  in  11.  luUscens  Dana;  the 

terminal  joint  of  the  second  maxilliped  is  sul>oval  and  articulated  at  the 
end  of  the  jwnult  joint.  In  those  resix^cts,  it  approaches  the  genus  Anchi^ 
tus  Borradaile. 

Coralliocaria  quadridentata,  sp.  nov. 

FiQ.6S.^HarpttiusdeprfS»ug,  (PI.  XXIV,  fig.  1.) 

Honolulu.    1901,    rostrum, 
X  41.  Body  subcylindrii^al.     Rostnmi  laterally  compressed,  narrow,  reaching 

just  to  end  of  tirst  antennular  sejrment,  dinvttMl  slightly  downward,  armed 

above  with  four  teeth,  Inflow  entire.     A  stnmg  spine  at  out<  r  angle  of  orbit.     Eyes  jutont,  reaching 

al)out  three-fourths  length  of  rostrum.     Second  and  third  antcnnnlar  segments  very  short,  together 

rjhorter  than  the  first,  whic^h  hiM*  an  outer  distal  spine,     .\nteiinal  scale  reaching  to  end  of  8etH>nd 

antennular  segment,  blade  roumled  and  fringed   with  hair,  outer  spine  small    and   less  advanced; 

IHMiuncle  reaching  to  end  of  first  antennular  wgmcnt;  fiagi^lliim  at  least  half  a**  long  as  Inxiy. 

Antepenult  segment  of  third  maxillipt»d  only  a  little  wider  than  the  following  joints  and  nearly  as 
long  as  their  combintnl  length.     First  pair  of  feet  as  long  lis  antennules;  carpus 
equal  in  length  to  menis;  proiMKlus  two-thinls  of  carpun;  palm  and  fingers  sul)- 
equal.     St»contl  j^ir  very  unetpial,  but  similar  in  form.     Right  or  larger  nearly  as 
long  as  body;  i'arpus  very  short,  triangulate;  propodus  very  stout,  palm  twice  as 
long  as  high,  crosse<l  tninsversi»ly  by  very  fine  nigjc;  fingers  alwuit  one-third  as     pj^  e9 ^CoraUiocaris 
long  as  palm;  i)ollex  cur\HKl,  with  two  l)asal   t«H»th  on  prehensile  nlge;  dactyl        quadridcutata,  type, 
strongly  enlarged  distally,  a  dee[>  sinus  near  the  bast*.     \A'it  chelipiMl  only  al)out        rofltrum,  a  17|. 
half  as  long  as  b<Kly  ami  correspondingly  narn)w;  dactylus  more  orbicular.     Dac- 
tyli  of  last  thn'e  pairs  short,  curvtHi,  thickeneil  at  base,  and  with  an  act^essory  spinule.     Telson  with 
two  pairs  of  lateral  spinules. 

A  small  spe<Mes,  measuring  10  mm.  long. 

One  si>ecimen  onl/  from  Auau  Channel,  2S  to  43  fathoms,  station  .'W76  {Csit.  No.  30552). 

This  sfXH'ies  comes  ne^irest  to  (\  tridcnUiUt  Miers,  but  the  eyes  an?  longer,  the  palm  is  not  carinated 
below,  and  the  iK>llex  is  dentate. 

CoralUocaris  truncata,  sp.  nov. 
(PI.  XXIV,  fig.  2.) 

Body  shaped  as  in  the  preceding  {(\  qmuiridentnUi) .  Rostnim  half  as  long  as  carapace,  reaching 
barely  to  end  of  antennular  jxHluncle;  incline<l  slightly  downwanl;  suiH'rior  (Test  armed  with  six  small 
spines,  the  first  and  second  separated  by  the  greatest  distance;  extremity  truncate,  armed  with  three 
small  spines,  one  of  which  is  the  terminal  «me  of  the  upper  margin;  in  dorsal  view  rostrum  bnmil  at 
base,  flanked  on  either  side  by  a  strong  supra-ocular  spine.  A  strong  ant^'iinal  spine  also.  Eyes  very 
stout,  cylindrical.  Second  and  third  joints  (^f  antennular  |KMlnncle  very  short,  subequal,  ami  together 
not  so  long  as  the  first;  fiagel la  short.  Antennal  |)e(lunch*  reaching  end  of  first  antennular  segment; 
scale  extending  with  alxMit  (me-third  its  length  iH'Vond  antennular  pe(lun<*le,  very  broad,  outer  maiyin 
straight,  inner  very  convex,  antero-extertial  spine  very  slendtT  and  exci'cding  the  blade.  Two  last 
ioints  of  third  maxilliped  distinctly  narrower  than  antei>enult  joint,  and  together  about  equaling  the 
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Fig.  70.— CbraUiocarit 
frunoata.  type,  rot- 
tnim,  X  20. 


latter.  First  pair  of  cheliped?  ven*  slender;  if  extended,  the  chela  would  overreach  the  acicle;  merus 
and  carpus  subequal  in  length,  chela  three-fourths  as  long  as  carpus,  palm  and  fingers  subequal.  Ijeg^ 
of  second  pair  stout,  extending  heyond  the  acicle  by  the  chela  and  half  the  carpus;  nienis  of  right  or 
larger  foot  nearly  as  high  as  long,  two  small  teeth  on  the  outer  distal  margin;  carpus  cyathiform, 
distal  margin  very  thin;  proptxlus  a  little  more  than  twice  as  long  as  wide, 
inner  margin  nearly  straight;  outer  convex,  surface  granulate;  fingers  about  two- 
thirds  as  long  as  palm,  with  a  few  teeth  on  prehensile  margin.  Left  cheliped 
similar  exi^ept  for  smaller  size;  fingers  slenderer  and  longer  than  palm,  edges 
sullen  tire. 

The  dactylus  of  the  remaining  legs  is  short,  broad  at  base,  and  has  a  supple- 
mentary spine.  Tclson  one  and  twiHthird;*  times  as  long  as  sixth  segment,  with 
two  pairs  of  longish  lateral  spines,  and  three  pairs  of  terminal  spines,  of  which 
the  intermediate  pair  are  half  as  long  a?  the  segment. 

Length  8.5  mm.,  (-araftace  :{.5  mm. 

South  coast  of  Moiokai  Island,  2.S  to  24  fathoms,  station  2847,  one  specimen  (Cat.  No.  30o^). 

PericlixneneB  pusillua,  sp.  nov. 

(PI.  XXIV,  fig.  7.) 

A  small  Prriclimenen  very  close  to  /'.  jtarniA  Bornulaile/'  but  differing  a<»  follows: 

The  nistnim  is  as  lung  as,  not  shorter  than,  the  I'arapait*;  its  upi.»or  outline  is  ascending  before 

descending;  dental  formula,  in  th<>  four  s]>eciniens,  'j  instead  of  \.     The  caraiia<'e  h&*<a  short  antennal, 

bnt  n«>  hefjatif  spine.     The  second  i»air  of  feet  overn.*a<'h  thr  antennal  .^cale  by  the  length  of  the  propo- 

dite,  as  in  the  figure  «»f  /'.  /HtrniM.     The  da<'tyli  of  the  thinl  to  fifth  imirs  an*  shorter  and  uniungui- 

culate.     Otherwise  the  description  of  /'.  jmrniA  applies  to  this  s|>ecies. 

Four  spiH'imens,  each  alnjut  1*  mm.  K»ng,  from  south  coast  of  Oahu,  surface, 
station  :>921  iCat.  No.  ;MVv>4i. 


Fig.  71 .  ^Pfrirlimene* 
pueillu9.  type,  tx»- 
irum.  ».  12. 


Periclimenes,  sp. 

IHjitrihutinH. — .Smth  a^ofiX  of  Moiokai  Island,  2.*^  to  24  fathoms,  station  3847; 
vicinity  t>f  Kauai  Island,  tis  to  179  fathoms,  station  4128. 

Two  siH'ciniens  lacking  nwtnim  and  feet  of  s<^»ond  pair  <lo  not  agree  en- 
tirely with  any  sr»ecies  des4'ribe<l.  bnt  come  nearest  to  1*.  eu^tifrnnn  ilhina),  from  which  they  differ 
chiefly  in  the  greater  length  of  the  fei't  of  the  first  |>air,  which  in  the  smaller  example  exceed  the 
antennal  H-ale  by  the  length  of  the  rhela  and  half  thf  t*arpns,  in  the  larger  example  by  length  of  chela 
and  nearly  whole  of  carpus.     length  *\i  largt^r  s[»e<'imen,  statitm  :>^7,  without  n>strum,  10.5  mm. 


Family  OPLOPHORHK^. 

Oplophorua  ^raciliroatria  A.  Milne  Edwanls. 

Oplophonin  ffrdcifirfuttrls  A.  Milne    F/lwanls,   .\nn.  S<-i.  Nat.,  7a)o\.  (6),  XI,  1881,  Art.  4,  p.  6; 

Reinieil  Planches  Kxptnl.  **Tnivailleur."  pi.  xxx,  18s:^. 
Jlopf aphonic  grtu'ifirojUrijt  AloM-k,  l)es<-.  Cat.  Indian  IX'ei>-Sea  CnL^t.  Dec.  Macr.  Anom.,  73,  1901, 

and  svnonvmv. 

/>;/«/n7>i//io«.— Kaiwi  Channel,  2?)5  to  4:lS  fathf>ms.  stations  ;«70,  :U72.  4105,  and  4113;  south  roast 
of  Oahu  ^slan<l,  228  to  322  fathoms,  stations  :V<lo,  3i»<18.  ;«H)i»,  3914,  3i«18.  and  3920;  south  c<^t  of 
Moiokai  Island,  222  to  498  fathom«»,  station  3S24:  Pailolo  Channel.  2oi;  to  2n4  fathimis,  stations  38rt.'> 
and  3S99;  vi<-inity  of  Kauai  I.-land.  2.>7  t.)  32i>  fathoms,  stations  3«.>iH),  41.S<).  and  4131;  northeast 
appniach  to  Paih»l<»  Channel,  30ti  to  :i<>s  fathoms,  Mation  4<)92;  northwest  coa-t  of  Oahu  Island,  282  to 
25S  fathoms,  stati<m  4117. 

O^or. — Bright  carmin«»  pink. 


a  Ann.  Mag.  Nat.  Hbt.  \T),  II,  lft»,  3W;  WilUy.  Z«iol.  KeMilt>  New  Britain,  etc..  Pi.  IV.  407.  pi.  xxxvi.  tigs.  3a-3o,  1900. 
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OplophoniB  foliaceus,  sp.  nov. 

(PI.  XX,  fig.  8.) 

Roetrum  slender,  upcurved,  one  and  a  half  times  as  long  as  the  rest  of  the  carapace,  produced  as 
a  sharp  carina  to  the  posterior  border  of  the  carapace;  with  Y  teeth;  its  slides  continuefl  back  by  a 
very  short  past-orbital  carina.  No  tooth  at  post-lateral  angle  of  carapace.  Second,  third,  ami  fourth 
abdominal  segments  terminating  in  a  spine,  that  of  the  second  segment  much  the  longest. 

In  the  female  the  pleuron  of  the  first  segment  is  oblong,  not  incised;  of  the  second  longer  than 

high;  of  the  third  to  fifth  segments  broadly  rounded,  not  toothed.     Telson 

longer  than  caudal  swimmerets,  armed  with  three  spinules  on  each  side, 

followe<l  by  a  very  long  spine.     Antennular  peduncle  with  ba.«al  joint  the 

longest;  fiagella  nearly  as  long  as  rostrum.     Antennal  scale  the  length  of 

carapace;  four  serrations  on  outer  margin.     Outer  maxillipeiis  similar  to 

..«     y^,    ..         ^ ,.  those  of  0.  qracillronlriH.     Socoml  imir  of  feet  a  little  shorter  than  first  iMiir. 

station  4108.   a, Telson,  x  sj.     Third  pair  longer  than  maxillipiKLs  by  length  of  last  article,  this  article  in 

?>.  Exopod  of   second   foot     both  tbird  and  fourth  pairs  longer  than  the  propoiius;  lower  bonier  of 

(enlarged).  ischium  and  iiierus  spined.     The  exopods  of  all  the  trunk  legs  are  folia- 

ceous,  but  not  rigid;  tho^H;  of  fifth  pair  much  reduced  in  length.     The  two 
females  carry  nine  and  ten  large  oval  eggs,  respectively. 

Dimensions. — Ovigerous  female,  length  of  carapace  8.4,  rostrum  13.8,  abdomen  32,  greatest 
diameter  of  egg  2.5  mm. 

DistribiUion. — Kaiwi  Channel,  337  to  442  fathoms,  stations  3471  (type  locality),  1  female  (C«t.  No. 
30555),  and  4108,  1  female. 

This  species  <liffers  from  all  previout^ly  described  in  having  a  long  spine  on  the  second  abdominal 
tergum,  and  in  the  foliaceous  cxoikkIs  of  all  the  trunk  legs. 

Acanthephyra  ezimea  Smith. 

Acanthephfra  eximai  Smith,  Ropt.  U.  S.  Fish  Commr.  for  1S82,  p.  376  (1884);  Rept.  for  1885,  6<>7, 

pi.  XIV,  fig.  1  (18S(5). 
AcaniJiephifra  eximia  Alcock,  Desc.  Cat.  Indian  Deei>-Sea  Crust.  Dec.  Macr.  Anom.,  76,  1901  and 

synonymy. 

Distribution. — North  coast  of  Molokai  Island,  .V>2  to  S()9  fathoms,  station  3887;  vicinity  of  Mo<iu 
Manu,  876  to  1,059  fathoms,  stations  .3f)77  and  4153;  vicinity  of  Kauai  Island,  3<39  to  773  fathoms, 
stations  3985,  4004,  4005,  4018,  4019,  4028,  402^),  4137,  4140,  4141,  and  4187;  Kaiwi  Channel,  4:«  to  470 
fathoms,  stations  4110,  4111,  and  4112. 

In  these  H|x.H-inu'ns  tlu*  rostral  npincs  an*  !^  ^,  except  in  the  large  individual  from  station  3887 

where  they  are  j(,  th*^  rostrum  not  reaching  end  of  aciele  and  its  terminal  half  unarmeil.     The  spine 
of  the  third  alnlominal  segment  n-aclu's  about  to  the  middle  of  the  fourth  segment  as  in  the  type. 
(Jolor, — Hright  carmine,  ne^irly  uniform;  or  scarlet  vermilion. 

AcBJithephyTa  debilis  A.  Milne  ImI weirds. 

Acanthephyra  dehi lis  A.  Milne  Fxlwanls,  Ann.  Sea.  Nat.,Zool.  (6),  XI,  1881,  Art.  4,  p.  13.     Faxon, 

Mem.  Mns.  Comp.  Zool.,  XVIII,  IS95,  1()3. 
Miersia  gracilis  ^\\\\i\\,  Bull.  Mus.  Com[>.  Zool.,  X,  1882,  70,  pi.  xi,  figs.  4— Id. 
Acanthephifra  dchilis  var.  Knrojmen  A.  Milne  Edwanis,  Ke(!.  PI.  Travailleur,  pi.  xxxiii,  1883. 
AcanthTphijra  grocilis  Smith,  Rept.  C.  S.  Fish  Comnir.  for  1882,  672  ( 1884). 

Vicinity  of  Kauai  Island,  478  to  453  fathoms,  station  4029;  one  sjxicimen. 


BRACHYURA    AND    MACRURA    OF    HAWAIIAN    ISLANDS.  928 

Family  PAL€MOXID.€. 

Bithynis  grandimaTius  (Randall). 

(PI.  \xii,  lijr.  5.) 

Paianon  yraudiinmtun  Randall.  Jniir.  Arad.  Nat.  Sd.  Phila.,  VIII.  \SS^  (1840),  142. 

Palt'iHOii  tjrtir'il'nimitm*  liandall,  t»|i.  rit.,  p.  14:^. 

PaLrmoii  tjmndim'uui.^  Dana,  Crust,  l'.  S.  Kxpl.  KxikkI.,  I,  588,  1852;  pi.  xxxviii,  ti)^.  12a-l),  1855: 

Ortniann,  7a*cA.  Jahrh.,  Syst.,  V,  ISIU.  TM'y  and  740.     I>?nz.  Zix»I.  Jalirb.,  Syst..  XIV.  1901, 

4:^,  pi.  xxxii,  ti^.  4  and  5. 
Pahnnufi  nrutinu^rU  I>ana.  np.  rit..  p.  5i»<),  1S52:  pi.  xxxix,  %.  la,  a'.  I»,  1855.     Street*?,  Bull.  V .  S. 

Nat.  Mus..  No.  7,  ls77,  IIM. 
lilthtiuU  ijrmvl'nnnnn*  liate.  Chailen^rer  Macrura,  793,  pi.  cxxix,  lip*.  2  and  :-J,  1888. 

SiAen  on  the  ////#»  ^ft^rimeu^. — Hawaiian  If^laniUii,  type  Icx-ality  (^ Randall'.  Two  male  npeiriuientf 
collecteil  l>y  Meivr?.  Nuttall  and  Townsend  are  prei*erve<l  in  the  Museum  iA  the  Philaflelphia  Academy 
of  Natural  Si'iences.  They  are  «7  and  H3  mm.  in  len^rth.  Both  clawf  of  the  smaller  specimen  are 
extant,  but  only  the  smaller  <*law  of  the  laiyer  specimen;  in  both,  the  rostral  teeth  number  Y*.  Ros- 
trum a  little  le:^  than  two-thinl.^  the  len^h  of  rest  of  i-arapace,  not  reaching  end  of  acicle:  dontal  crest 
convex,  extending  Itackward  one-thirrl  the  length  of  the  cara|>acv.  Brniy  stout;  autennal  tooth  strong; 
hepatic  tooth  (or  one  Ix'hind  antennah  very  small  in  iimiimrison ;  antennlateral  angle  rounded, 
unarmed.  Teljwm  with  two  jiairs  of  dorsal  spinules;  a  spinifonu  mt*dian  tip,  outside  of  which  are  two 
pairs  of  movable  spinels,  the  inner  i>air  lom:  and  st(»ut  and  extending  half  their  length  lieyond  the 
me<lian  spine;  the  outer  ]»air  small  and  ri'aching  only  half  a.*<  far  as  me<lian  spine:  underneath  the 
latter  is  a  bunch  of  l<.>ng  bris-tles  which  reach  :is  far  as  the  lonj^»st  .opines. 

Ai'icle  oblong.  tnm<:ate,  outer  spine  not  exivetling  blade.  Menis  of  tirst  i>air  of  feet  reaching  just 
to  end  of  antennal  peiluncle:  ("arpiis,  when  extemleii,  t«»  end  of  a(*icle:  chela  slightly  more  than  twice 
length  of  i-arpus. 

The  larger  claw  is  80  mm.  long,  the  smaller  one  on  same  individual  4.S  mm.  long.  Carpus  of 
larger  elaw  a  little  longer  than  menis,  incn'a.'^iiig  in  diameter  to  the  distal  end;  manus  one  and  a  half 
times  as  long  as  carpus,  compresseil;  greati*st  width  a  little  more  than  one-thini  length,  upper  mai^u 
i-onvex,  ftimiing  a  single  curve  to  the  end  of  the  dactylus;  this  last  slender,  m^rly  as  long  as  palm, 
stnmgly  curveil  down,  prehensile  teetii  irrejrular.  the  largest  at  the  miildle,  three  somewhat  smaller 
near  the  b&M.';  |M:)llex  broken  off  near  its  bast*.  Carpus  of  smaller  claw  ha*«  same  sliape  and  same 
length  in  relation  to  its  meru.^^  as  in  the  larger  claw;  i»alm  a  little  over  two-thinls  as  long  as  the  carpus, 
compreseeil  but  not  dilatinl,  only  a  little  more  than  twice  as  long  as  wide.  Dactylus  two  and  a  third 
times  as  long  as  itaim;  lioth  tlngers  slender  and  i-urved  so  that  their  cN>ncave  surfaces  are  pn^sented  to 
each  other,  ti|«  crossing;  lingers  fumishe<l  along  their  prehensile  e<lges  with  long  bristles.  Both  claws 
rough  with  spinules  and  hair}'. 

Remaining  api>endaget  a  go«>d  dc*al  broken,  but  the  feet  of  fourth  |iair  reaching  to  distal  fourth  of 
acicle. 

The  types  of  P.  tjrarilunaunit  Randall  u»p.  cit.,  p.  14:^),  from  the  Hawaiian  Islands,  were  not  to  be 
found  in  the  mu^eum  of  the  Philadelphia  Academy  June  17,  1JH>4,  although  noted  by  Sharp  in  1893. 
I  think  it  is  pn>bable  that  this  sjHM'ies  is  synonymous  with  P.  (frmnlimnmt*,  and  represents  a  variation. 

D'iMributiou. — Taken  by  the  Fi^h  Commission  in  1901  at  Waianae,  Oahu;  ()i>ae  Ck'haa;  Hilo; 
Honolulu;  run  at  Mauna  Loa;  Heeia:  Kane«>ke  Cove,  Heeia;  in  1902  at  Hanalei  River  at  Hanalei, 
Kauai;  Hauai>ei)e  River,  Kauai;  Huleia  River,  Nawiliwili,  Liliue  district,  Kauai;  Waimea  River. 
Kauai;  Honolulu  market. 

(.hihu,  Dr.  T.  H.  Streets,  V.  S.  Navy;  Hilo,  Hawaii,  H.  W.  Hen>haw;  ^Vaiakla  River,  near  Hilo, 
H.  W.  Hensbaw. 

Hawaiian  Islands  (Dana,  Streets).  Honolulu  (Bate);  a  few  specimens  taken  by  the  Challemjer 
are  in  the  V.  S.  National  Ma-^eum.     Kalihi,  Oahu  d^nzi. 

Very  young  specimens  have  the  nwtrum  concave  al>ove,  the  tip  slender  and  inclined  upward;  with 
age  the  rostral  crest  Ijecomes  more  convex  for  its  jKisterior  two-thinls  and  towanl  the  tip  may  be 
horizontal  or  even  inclined  downwanl. 
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P.  acutirostris  as  figured  by  Dana  represents  a  female. '  There  are  eg^-laclen  females  only  39  mm. 
long  in  the  Fish  Commission  collei'tion. 

Hippi}!yte  gracilipeH  Randall  (Proc.  Acad.  Nat.  Sci.  Phila.,  142,  1840),  according  to  Gibbes  (Proc. 
Amer.  Assoi!.  Adv.  Sci.,  Ill,  1850,  197  [33] )  is  a  Palannou;  Sharp,  in  his  list  of  Macrura  in  the  Museum 
of  the  Philadelphia  Academy  (Proc.  Acad.  Nat.  Sci.  Phila.,  1893,  115-117)  does  not  mention  HippolyU 
gracilipes,     I  did  not  find  the  type  in  the  summer  of  1904. 

PalflBxnon  debilis  Dana. 

(PI.  XXII,  fig.  1.) 

Palsemon  dehills  Dana,  Crust.  U.  S.  Expl.  Kxpe<l.,  I,  585,  1852;  pi.  xxxviii,  fig.  6,  1855. 
Palscmon  debilis  var.  attetmatas  Dana,  op.  cit.,  585,  pi.  xxxviii,  fig.  7. 

Leander  debilis  Stimpson,  Proc.    Acad.    Nat.  Sci.    Phila.,  XII,  1860,  40  [109].     Ortmann,  Zool. 
Jahrb.,  Syst,  V,  1890,  515.     Lenz,  Zool.  Jahrb.,  Syst.,  XIV,  1901,  435. 

Rostral  formula  *^,  tip  bifid;  terminal  half  unarmed  alx)ve.  Sixth  abdominal  negment  two-thirds 
as  long  as  carapace.     Carpus  of  second  pair  of  feet  longer  than  i)ropodu8. 

Taken  by  the  Fish  Commission  in  1901,  at  Oi>ae;  Mauna  I^)a  in  coral  |)Ools;  Pearl  Harbor;  in  1902, 
at  Honolulu  Reef;  Kealakekua  Bay,  Hawaii;  Puako  Bay,  Hawaii;  south  coast  of  Molokai  Island, 
station  3844.     Hilo,  Hawaii,  11.  W.  Henshaw. 

Hawaiian  Islands  (Dana,  Stimt)son);  var.  nltenuatm^  Hilo  (Dana).  Lahaina,  Maui,  brackish 
pond;  Oahu;  Kaliki,  fresh  water  lake,  Oahu  (Lenz).     Oahu  (Sharp). 

PalflBxnon  pacificus  (Stimpson). 

(PI.  XXII,  fig.  3.) 

Leander  pacificus  Stimpson,  Proc.  Acad.  Nat.  Sci.  Phila.,  XII,  1860,  40  [109].     Ortmann,  Zool. 
Jahrb.,  Syst.,  V,  1890,  515. 

Less  abundant  than  the  preceding.  Rostral  formula  \  ^y  tip  obliquely  trifid;  sometimes  the  acces- 
sory subterminal  teeth  rather  riMuote  from  tip,  so  that  there  ap|K»ar  to  be  nine  or  ten  dorsal  teeth. 
Sixth  abdominal  segment  half  at*  long  Jis  carapace.     ( -arpus  (»f  second  pair  of  feet  shorter  than  propodus. 

Taken  by  the  Fish  Commission  in  liK)l  off  i)ier,  Moaua  Hotel,  in  1902  at  Honolulu  Reef  and  at 
Hilo.     Hilo,  Hawaii,  H.  W.  Henshaw. 

Hawaii  (Stimpson). 

PalflBmon  pandaloides,  sp.  nov. 

(PI.  xxii,  fig.  4.) 

Median  carina  extending  halfway  back  on  the  t«rapace.  Rostnmi  from  one  and  a  half  to  nearly 
twice  as  long  as  rest  of  carapace;  slender,  ascending;  armed  alM>ve  with  seventeen  movable  overlap- 
ping spines,  of  which  five  are  l)ehind  the  orbit,  the  remainder 
on  the  biu«al  two-fifths  of  the  rostrum,  distal  portion  unaniie<1 
above  except  for  subttTminal  spine;  thirteen  fixtnl  spines  be- 
low, which  diminish  in  size  distally,  the  last  one  remote  from  tip. 
A  long  anteiinular  spine  and  a  somewhat  shorter  antennal 
spine  on  the  anterior  margin  of  carapace.  Sixth  pleoni<!  seg- 
ment twice  as  long  as  fifth,  and  neiirly  as  Icmg  as  telson,  which 
has  two  pairs  of  lateral  spines. 

_,,    ^     ^,  ,  ,  vj     ♦        e    *    i  ^<»  distinct  ocellus  on  the  eye.     Antennular  i>eduncle  ex- 

Flg.  TS.—PaUrmon  pandaloidtn.  iy\H},  Unit  of  •  ,  ,,       i-        ^  i  i       i        ,        • 

Kecond  imir,  -  aj.  tending  to  middle  <»f  antennal  scale;  basal  spine  overlapping 

s(H"ond  segment  a  little,  third  s€»gment  slightly  shorter  than 

second;  fiagella  at  least  as  hmg  as  rostruii..     Basal  segment  of  antenna  with  an  outer  distal  spine; 

scale  nearly  as  long  as  carapace,  extremity  very  obli(pie,  outer  spine  less  advanced  than  end  of  blade; 

pecluncle  reaching  just  to  end  of  s(H'ond  s<^j;nicnt  of  antennular  pe<hincle.     Outer  maxillipeds  very 

slender,  excee<iing  antennal  peduncle  by  over  half  the  terminal  segment. 
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The  firet  pair  of  trunk  feet  reach  to  distal  third  of  acirle,  i*arpiiii  one  and  a  half  times  merus, 
enlai^ed  distally;  propodiui  8ame  length  an  nieniH,  not  larger  than  distal  end  c»f  carpus,  fingers  half  as 
long  as  palm.  The  left  foot  of  the  m.»cond  pair  exeeeiis  the  scale  hy  the  length  of  half  the  propodus; 
it  is  similar  in  form  and  thickness  to  the  first;  merus  three-fi>urths  as  long  as  carpus,  which  is  twice 
as  long  as  proprMlus:  palm  twice  as  long  as  fingers.  The  right  foot  of  sei'r^nd  i>air  in  tvfte  specimen  is 
missing,  but  the  basal  joint  apf)ears  siiinewhat  stouter  than  that  of  the  left  f(M>t.  Both  feet  of  second 
pair  are  micving  fn>m  sc<*ontl  spetriinen.  The  third  f<.iot  reaches  end  of  ai'icle,  the  fifth  extends  only 
to  distal  thini  of  acide;  in  the  st*cond  sjxM'imen  these  feet  are  a  little  longer. 

Dhntnitionf. — Male,  length  of  4'arapai*e,  9.5;  rostrum,  15.7;  alxiomcn,  31  mm. 

Vicinity  of  Kauai  Island,  528  fathoms,  station  8992;  1  male,  1  female  (Cat.  No.  30556). 

This  species  in  its  long  rostrum  and  acicle  has  great  resemblance  to  a  Pnndalu$. 

PalflBinonella  tenuipes  Dana. 

PalsrmaneWi  tenuipes  Dana,  Cnisl.  V.  S.  Expl.  Kxpe<l.,  I,  5S2,  1H52;  atlas,  pi.  xxxviii,  fig.  3  a-<l, 
1855. 

South  <N>ast  of  Mol(»kai  Island,  8  fathoms,  station  'M^i4,  one  si>ecimen  alK>ut  11  nmi.  long,  rostral 
formula  I;  second  pair  of  feet  as  long  as  Ixnly  exclusive  of  rostrum. 

One  imi»erfect  specimen  <»f  PaLrmouellfi  from  northea>t  coast  of  Hawaii  Island,  77  to  75  fathoms, 
station  4057,  ha<  much  resemblanc'e  to  /'.  tridrtttnta  Borradailc. '^  The  rostrum  and  antennal  joints  are 
similar;  rostral  formula  J,  rostrum  more  asi^nding.  Only  feet  of  the  first  and  fourth  pairs  are  present, 
both  very  slender,  the  fingers  of  the  first  pair  thin,  blade-like^  and  quite  as  long  as  the  palm.  The 
outer  uropod  is  longer  than  the  inner. 

PalsBmonella  orientalis  Dana. 

Palimionelln  orierUalis  Dana,  Crust.  T.  S.  Expl.  Kxpe<l.,  I.  58,S,  1852;  atlas,  pi.  xxxviii,  fig.  4  a-d, 
1855. 

South  coast  of  Oahu,  surface,  stations  .'{812  and  :{921;  north  coast  of  Molokai,  surface,  station  3889. 
Four  speiMmens  in  all. 

This  spe<'ies  has  a  heiiatic  as  well  as  an  antennal  spine;  it  is  not  shown  in  Dana's  figure,  but  in 
his  description  of  the  genus  (p.  5S2,  op.  <-ii. )  he  says:  "In  Ixjth  spei'ies  of  the  genus  here  describe<l  the 
carapax  has  two  spines  l>elow  the  eye  in  nearly  the  same  horizontal  line.'' 

The  rostral  ft)rmula  in  our  specuiiens  in  j,',  with  one  spine  liehind  the  orbit;  in  Dana's  type  J. 

In  the  secon<l  pair  r»f  feet  the  carpus  is  shorter  than  half  the  propcxius,  not  shorter  than  half  the 
palm,  and  the  tingers  are  nearly  or  quite  as  long  as  the  palm.  The  la*«t  three  pairp  of  feet  have  biun- 
goiculate  <lactyli,  as  in  /'.  hinnguimhttn  Nobili. 

Pal8Dxnonella  laccadivensis  Alcock  and  Anderson. 

(PI.  xxn,  fig.  2.) 

Pal^emonelln  iarcfidireiutiH  Alcock  ami  .\nderson.  Jour.  A.*»iatic  Soc.  Bengal,  LXIII,  1894,  157;  Ann. 
Mag.  Nat.  Hist.  (7),  III,  1899,  4;  Ilhis.  TkxA.  Investigator.  Crust.,  i)art  iv,  pi.  xxvi,  fig.  4, 
1896. 

Vicinity  of  Kauai  Island,  500  to  385  fathoms,  station  3989,  1  female.  The  rostrum  is  longer  than 
in  the  tyjie,  excee<ling  the  acicle,  and  has  thirteen  instead  of  nine  spines  above,  two  of  them  l)eing 
behind  the  orbit,  and  thret*  spines  l>elow  instead  oi  two.     I>ength,  .*i.'l.2  mm. 

Vicinity  of  I^y^ui  Island,  222  to  U¥)  fathoms,  station  3943.  One  femalt*  laden  with  eggs  is  very 
much  smaller  than  the  preitnling  ( 15  mm.  long):  its  rostral  formula  is  *,  the  rf»stnmi  s«'arcely  reaching 
beyond  antennular  |x?<luncle. 

'iPitK*.  7a)o\.  Sk'.  I^iuloii.  iv.«s.  1UU7,  i»l.  LXIV,  tigs.  H-ht-. 
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Family  GNATHOPHYLLID.^. 

Gkiathophylluxn  fasciolatuzn  Stimpson. 

OnnthophyHninfaseiolntum  Stimi)8i)n,  Proc.  Aitati.  Nat.  Soi.  Phila.,  XII,  I860,  97  [28]. 

Twelve  small  speciiuenn,  esLch  ahx^nt  7  nun.  long,  were  taken  at  the  surfa^'e  at  station  3921,  south 
coast  of  Oahn  Island.     In  alcohol  they  are  colorless. 

The  rostrum  does  not  quite  reach  the  end  of  the  first  antennular  seg- 
ment, and  has  five  or  six  teetli  alK)ve  an<l  a  small  one  subterminal  lielow. 
The  eyes  are  relatively  larger  than  in  (r.  elegans  (Risso),  the  sixth 
alxlominal  segment  more  elongate,  and  the  caudal  spines  not  so  near  the 
FIG.  u.-(rnathophyaum  fa»cio-     extremity,  the  anterior  jmir  l)eing  at  the  middle  of  the  telson. 
ta/um,  station 3921. second  foot,  The  palm  of  the  se<*ond  i»air  of  chelii)eds  is  one  and  a  half  times  as 

<  I'i.  long  as  the  fingers. 

An  examination  of  more  Indo-Pacific  material  might  prove  this  to 
be  a  new  si)ecies.     Stimpson's  description  is  too  brief  to  permit  of  certain  identification. 

Family  NEMAT0CARC1XII).€. 

Neznatocarcinua  ensiferus  (Smith). 

Eumierftia  eiutifera  Smith,  Bull.  Mus.  Comp.  Z(k>1.,  X,  1882,  77,  pi.  xiii,  figs.  1-9. 

Nematocarcinun  eimUrim  Smith,  Kept.  Conmir.  Fish  and  Fisheries  for  1882,  368  [24],  pi.  vii,  fig.  1, 
1884;  Kept.  Commr.  Fish  and  Fisheries  for  1885,  mA  [(K)],  pl.xvii,  fig.  2,  1886. 

Nematocarciwis  ienuipn  Bate,  Challenger  MatTura,  812,  pi.  <'xxxii,  fig.  6,  1888;  Alcock,  Desc*.  Cat. 
Indian  DeejvSea  Crust.  Doc.  Ma<T.  Anom.,  87,  1901. 

NeniaiocarcinxM  eimfer  Faxon,  Mem.  Mus.  Comp.  Z<k>1.,  XVHI,  1895,  156. 

The  8i)ecimens  are  all  rather  small  and  the  rostrum  rangt»s  from  one-half  in  the  larger  to  one- 
fourth  in  the  smaller  individuals  of  the  length  of  the  c:ira|)ace,  and  the  dorsal  crest  bears  from  tw^enty- 
three  to  twenty-six  spines  and  one  or  none  IhjIow. 

Distribution. — Vicinity  of  Modu  Maim,  29.S  to  1,()59  fathoms,  stations  4158  and  4166;  vicinity  of 
Niihau  Island,  7Ji5  to  865  fathoms,  station  4174;  vicinity  of  Kauai  Island,  1,000  to  1,314  fathoms,  station 
4185;  6  specimens  in  all. 

Nematocarcinus  tenuirostria  Hate. 

(PI.  XXIII,  fig.  6.) 

Nematocarcinuft  tenuirostris  Bate,  (^hallenger  ^lacrura,  SI 7,  pi.  cxxxii,  fig.  10,  1898;  Alcock,  Desc. 
Cat.  Indian  Deep-Sea  Crust.  Dec.  Macr.  Anom.,  88,  1901. 

This  is  the  most  abundant  of  the  Hawaiian  species  of  Xematocarcinna.  The  rostrum  is  from  two- 
thinis  to  one-half  as  long  as  the  rest  of  the  caraf)ace;  in  young  siHH'imens  still  shorter,  between  one- 
thinl  and  one-fourth  of  remainder  of  t-arapace.  Rostrum  usually  horizontal,  its  lower  margin  straight 
as  far  as  the  subterminal  spine;  uppi»r  margin  slightly  convex,  tip  spiniform.  Dorsal  teeth  nine  to 
thirteen,  fi\»m  two  to  five  lx*hind  the  orbit,  a  few  of  the  posterior  teeth  nearer  together  than  the  rest; 
ventral  spines  one  or  two. 

Thicd  alxlominal  tergum  mudemti'ly  prcMluced  and  bluntly  rounded;  sixth  twice  as  long  as  fifth. 

The  antennular  peduncle  reachas  halfway  along  the  aricle.  The  outer  niaxilli(>eds  reach  to  or 
nearly  to  the  distal  fourth  of  the  aci(;le.  The  first  pair  of  feet  exceed  the  acicle  by  length  of  chela  and 
about  one-fifth  of  carpus.  The  three  last  pairs  are  very  elongate,  being  considerably  longer  than  the 
Ixxiy,  and  if  extended  would  rea<'h  Injyond  the  acicl*»  by  length  of  chela,  cArjms,  and  two-thirds  of 
merus.     A  few  distant  spines  arm  the  meriis  and  distal  end  of  ischium. 

Color. — Bright  pink. 

This  species,  as  Alcock  has  indicate* I,  differs  from  A',  eimjerum  chiefly  by  the  fewer  roetral  teeth 
and  longer  legs. 
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DiJitrifmtion.—KA\vfi  channel,  313  to  470  fath.^ni«»,  8tati«»n?«  3470,  3473.  3474,  3475,  410ts  4108,  4109, 
4110,  4111,  4112,  and  4113;  Houth  i.\ta»t  of  Molokai  I.-«lana,  222  to  49S  fathom^i>.  citation  :V<24;  north  coast 
of  Molokai  Island,  328  to  414  fathom!>,  station  3892:  vicinity  of  Kauai  Inland,  16-1  to  8S1  fathoms, 
BUtions  3985,  3988,  3989,  3997,  4013,  4014,  4015.  4019,  4020  4021.  4c)28,  4<)2t».  4137.  4138,  4140.  4141,  4142, 
and  4187;  between  Honolulu  and  Kauai  Inland,  5<>8  to  5r>7  fathoni>i.  station  4(X)7:  west  coast  of  Hawaii 
Island,  382  to  253  fothoms,  station  4041;  vicinity  of  M^hIu  .Mann,  21*3  to  S0<)  fathoms,  station  416t>; 
vi<initv  of  Niihau  Island,  672  to  417  fathoms,  stations  4176  ami  418(\ 

Although  275  specimen.s  were  taken,  tinly  a  small  numl»er  are  i»rovide«l  with  any  legs. 

Nematocarcinus  gnracilis  I^te. 

XemtUociircinut i/rarilix  Bate,  Challenger  Macnira.  815,  pi.  cxxxri,  lig.  8,  1S88.     Alc«K*k,  r>e8t\  Cat. 
Indian  Deep-Sea  Cru.-t.  Dec.  Macr.  Anom.,  iiO.  1901. 

Rofitnim  one-third  as  long  sa*  c-arapace,  teeth  j~,  al)out  seven  of  the  «lorsal  spines  on  the  carapace 
proper.  Telson  with  its  long  tenninal  spines  excee<ls  outer  uroi^Mls.  The  aniennular  iH^luncle 
reachei?  a  little  beyond  middle  of  acicle.  Three-fifths  of  i-arpus  of  first  pair  of  feet  extend  lx*yond  a<'i- 
ele.     Three  hind  pairs  much  longer  than  Ixnly,  excee^ling  the  latter  hy  nearly  one-fourth  their  length. 

Thia  species  differs  from  X.  curtftr  A.  Milne  E<iwanls  much  a«*  X.  tettuirmttri*  Bate  does  fn>m  .V. 
^uti/rrtu  (Smith);  that  is,  in  its  more  numerous  and  more  cli»sely  s€>t  rostral  teeth,  and  much  longer 
legs. 

Dittribution, — S^iiuth  coast  of  Molokai  Island.  4:i0  to  371  fatln.nns.  station  :i82»i;  r»orth  tH>a.»it  of  Molc»- 
kai  Island,  295  fathoms,  station  3904;  south  coast  of  <>ahu  Island,  2v»4  to  :{.30  fathoms,  stations  :^M6  and 
3917;  French  Frigate  Shoal,  :W5  to  397  fathoms.  >tation  3973:  vicinity  of  Kauai  I>land,  lrt5  to  703 
fathoms,  stations  .'{983,  3985,  398X,  39^9.  :i992,  4022,  4137,  an.l  4187:  Kaiwi  Channel,  :ioO  to  43:^ 
fathoms,  stations  4107  and  4113. 

Family  STYLOD.XCTYLID.^. 

Stylodactylus  diaciasipes  Bate. 

(1*1.  xxiii.  fig.  1. ) 

StylodfuiylHM  ilijtclw/tef  Bate,  Challenger  Macrura,  851,  pi.  cxxwiii.  fit:.  1.  1888. 

Vicinity  of  Kauai  Island,  '2:{0  to  53  fathom.s,  station  4(X)2;  1  female. 

The  dimensions  are  as  follows:  Hi»strum  9.  i'anii»ace  6.6,  entirt»  length  .*{3.3 
mm.;  antennal  fiagellum  6(>  mm.  Rostral  formula  V:  the  ventral  teeth  are 
at  irregular  intervals,  as  if  the  normal  numlwr  wen*  greater.  Surface  of  cara- 
pace densely  and  finely  punctate,  and  with  a  dwiduous  pul>est*ence. 

Of  the  ti\i^  pairs  of  lateral  spines  on  the  telson  the  iMJsterior  i»air  is  almost     ^      -,     .    .  . 
m  une  with  the  jKistenor  me<Jian  spine;  ijeneath  the  latter  and  aeross  the  end         riMp*,>  telsr>n    ■  4* 
<»f  the  segment  are  two  pairs  of  very  long  movable  spines,  of  which  the  inner 
pair  is  three-fifths  as  long  as  outer  \mT. 

Family  P.\SIPH.€H).€. 

PaaiphsBa  kaiwiensis,  sp.  nov. 

(PI.  XX II I.  fig.  4. 1 

liength  of  carapace  contaim*<l  in  length  of  alnhimen  from  two  and  two-thinls  to  two  and  four-fifths 
times.  Carapace  not  c:irinate  exivpt  at  the  anterior  t<M»th.  whit-h  is  triangular,  tleiitifnnn.  with  a 
spiniform  tip,  and  does  not  rea<*h  the  level  of  the  anterior  margin  >ii  the  carai>ace.  !»ranrhi<>stegnl 
spine  situate*!  over  the  anterior  en<l  of  the  branch iostegal  sinus. 

Abdomen  not  carinate:  althtuigh  the  sixth  segment  is  nnich  <*«jmpresstHl,  it  is  very  blunt  and 
smooth  above.     Tels«>n  al>out  three-fourths  as  long  as  sixth  seirment,  its  lip  cut  in  a  very  shallow  V. 

Eyes  consitlerably  enlarge*!  distally.  Anteniiular  itiNlunele  reaching  a  little  pa.*^t  middle  of  acicle, 
which  is  slightly  more  than  half  length  <if  eardp^ice. 

F.('.B.1»H.  1*1. 3—11 
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Fl«.  76.— Pat^ipha'a  kiii- 
irieim*,  station  :«70, 
telson,  >  2g. 


Fhj.  77. — Ftufiphira  trnnrtitn, 
station  3474.  ti'ls*>n.  ^  '2|. 


The  first  two  pairs  of  feet  extendi  Iwyorul  acicle  hy  alK)nt  lenj»th  of  liiijj:er8;  uierus  of  tirst  r»air 

armed  with  one  spine  or  none  Ixilow;  nierns  of  second  jwiir  niany-spine«i. 
Finders  of  first  pair  snl)e<4nal  to  pahii;  of  second  pair  one  and  a  half  to  one  and 
two-thirds  times  as  Umy^  as  pahn. 

Dimnisionx. — Ovijjeroiis  female,  lenj^th  of  earapat^  25.7,  length  of  alKlomen 
74  mm. 

Kaiwi  Channel,  343  to  337  fathoms,  stations  3470  (type  Icx-ality)  and  :U71;  8 
specimens.     Cat.  No.  of  tyjH*,  30557. 

This  species  la  strongly  like  J*,  nine.ncamt  Faxon,  hut  differs  most  nota.)»ly 
in  it«  longer  acide,  lonj^»r  fingers,  and  less  deeply  cut  telson., 

Pasiphsda  truncata,  sp.  nov. 
(PI.  XXIII,  fig.  5.) 

Differs  from  P.  hiUneim^  in  having  the  sixth  ab<lominal  segment  sharply  c^arinate,  the  curina 
terminating  in  a  short,  pointed  tooth;  in  having  the  telson  more  (Un^ply  groovt^l  and  its  tip  truncate; 
in  having  the  acide  jii.st  lialf  as  long  as  car^ipacre;  the  inerus  of  first  pair  of  feet  armetl  l»elow  with 
many  spines;  fingers  about  two-thinls  as  long  as  palm,  those  of  second  pair 
a  little  longer  than  palm. 

There  are  also  minor  differences,  such  as  the  greater  prominence  of  the 
median  frontal  lo})e,  the  greater  oblicpiity  of  the  angle  of  the  branch iostegal 
sinus. 

Dimensions, — Male  (station  41(><)),  length  of  carapace  24.5,  length  of  al)- 
domen  <)6  mm. 

DiHtrihution. — Kaiwi  Channel,  .'i51  to  375  fathoms,  stations  3474  and  3475;  vicinity  of  Modu  Mann. 
293  to  800  fathoms,  station  41H()  (tyjx*  locality);  4  specimens,     ('at.  No.  of  tyjie,  1^558. 

Pasiphsda  fiagellata,  sp.  nov. 
(1*1.  XXIII,  fig.  2.) 

Length  of  carapace  containe<l  little  more  than  twice  in  length  of  alxiomen.  Carapace  similar  to 
that  of  1\  kainiensia;  median  tooth  farther  back. 

Alxiomen  with  sixth  segment  bluntly  carinate,  and  very  slightly  excetniing  the  telson,  which  is 

deeply  groove<l,  and  has  the  tip  truncate  aside  from  the  movable  spines. 
Acic'le  le.^s  than  half  as  long  as   canipace.      .\ntennal  fiagellum  very 
\  """     ""^ — ^         long  (twice  as  long  as  IkmIv)  and  very  line  in  distal  half.     The  two  pairs  of 

L "^  cheliiK»<ls  excetnl  the  acicle  by  the  lingers  ami  alM)ut  one-fourth  the  i>alm. 

Fingers  of  first  pair  three- fourths  as  long  as  palm,  of  st»cond  pair  a  little 
longer  than  palm.     Merus  of  fii>t   pair  armed   Inflow  with  thret»  or  four,  of 
second  pair  with  many  spines. 
Dimensiotut. — Female  (stati<ui  4108),  length  of  carapace  24. H,  of  alhlomen  53.2  mm. 
I>istrihutuni. — North  coast  of  Molokai  Island,  295  fathoms,  station  3^K)4;  vicinity  of  Kauai  Island, 
.%2  to 399  fathoms,  stations  4014   and   4022;  Kaiwi  Channel,  41 1    to   442  fathoms,  station   4108  (type 
locality);  0  specimens.     Cat.  No.  of  type,  30559. 

P.  JiiigellttUi,  like  the  two  [)rcH^eding  species,  In'longs  to  the  siime  gnmp  as  /*.  amerirana  Faxon  and 
P,  affinis  Kathbun,  in  which  the  carapace  is  not  carinated,  the  gastric  spine  doi"s  not  overreach  the 
frontal  margin,  an<l  the  branch iostegid  spine  is  anteriorly  placed.  It  <liffers,  howevef,  in  its  truncate 
telson,  from  all  of  the  group  except  P.  tnincafa;  from  /'.  inmricmin  in  its  longer  carai)ai'e  and  chehe 
with  proi>ortionally  longer  fingers  and  its  longer  telson;  from  /*.  'r/Zn^M  in  its  noncarinate<i abdomen, 
except  the  sixth  segment;  from   /'.  k'<iltrirnsii<  an<l  I\  tninatta  in  longer  carapace,  shorter  acicle,  etc. 

Psathyrocaris  hawaiiensis,  sp.  nov. 

In  the  vicinity  of  Modu  Manu  in  87«)  fathoms,  .»*tation  3977,  was  fouml  a  six^cimen  of  a  species  dif- 
fering from  any  yet  tlescribi'd.  The  sj>t»cimen  is  much  <lainagcd  and  devoid  of  a  large  bhare  of  its 
appendages. 


Fig.  IK—Poufiphirn  flatftllcUa, 
station  410S,  telHon.  x  '21. 
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Rfjfitruiii  nearly  tialf  a^  hm^  sl^  (*ara|>ai*e.  reatrhing  beyond  mi«i<lle  of  ^!ietH)n(i  antennular  segment; 
upper  margin  straight,  arme<i  with  seventetMi  cloj»e-Het  spines  alM»ve,  of  which  only  two  are  behind  the 
orbit,  therrent  not  being  prolouge<l  farther  l)ark,  and  five  minute  spinules<  l)elow.  thin  mannn  appear- 
ing nnaruied  to  the  nake<l  eye;  tip  aeuniinate. 

Eyes  much  flattenetl,  as  in  /'.  jtlatynphthnlmu^,  AK*oi'k  and  Anderson,  nliowing  only  a  narr<>w 
crescent  of  light-colored  pigment. 

The  antennular  scale  overlaid  a  little  the  seeontl  segment,  whieh  is  three  times  as  long  as  the 
tbinl:  the  peduncle  reaches*  somewhat  l>eyond  middle  of  antennal  scale;  the  antennal  {khI uncle  falls 
verv  little  short  of  the  antennular. 

w 

Outer  maxilliped  reaching  to  end  of  acide.  The  only  trunk-leg  remaining  is  one  of  the  third  pair, 
and  reaches?  to  middle  of  a^Mcle  and  has  a  falcate  dai'tylus  which  is  the  same  length  as  the  propo<lus 
an<l  more  than  twice  as  long  as  carpus. 

The  alxlomen  is  too  mutilate<l  to  show  any  distinctive  chara**ter;  none  of  the  pleop<ids  are  perfect. 

I>eng4h  ^>f  rostrum  5.8,  of  crarapai-e  11.5 
mm. 

Differs  from  other  8[)e(ries  in  longer  and 
more  slender  nistnim,  longer  second  joint  of 
antennula. 

Cat.  No.  of  type,  ^560. 

I«eptocliela  robusta  Stimpson. 

Ln'ptocftela  ntfftutia  Stimpson,  Proc.  Acail. 
Nat.  Sci.  Phila.,  XII,  \m\  112  [43]. 
Bate,  Challenger  Macrura,  S62,  pi. 
rxx-xix,  figs.  3  and  4,  188S. 

DiMrihulion, — South  t'oast  of  (>ahu  Islaml, 
surface,  stations  3812  and  3921;  south  ct>ast  of 
M(»lokai  Island,  surface,  station  3829. 

These  s|>ecimen8  average  13  mm.  in  length.  Rostrum  very  slender,  8hr>rter  than  eyes.  Longer 
antennular  flagellum  longer  than  carapace.  Fifth  alnlominal  segment  very  bluntly  and  obscurely 
carinate;  sixth  segment  with  ameilian  tulK?rcle  at  proximal  eml,  which,  however,  is  hidden  under  the 
prei*e<.ling  segment  when  the  aUiomen  is  horizontally  extende<l.  The  three  i>airs  t»f  <iorsaI  spines  on 
tlie  telsrm  very  remote  fn»m  r»iie  another,  one  i»air  at  middle,  one  very  near  distal  end  and  the  other 
very  near  proximal  end. 


Fuj.  V}.—P»ithitrtMnri*  hufcaiienfi*.  tyi»e. 
Carapac^>  and  antennal  region,    -    If. 
•  4.    d.  Third  foot.   •   4. 


a.  Rfwtnim.    •    4.    h. 
r.  Outer   maxilliped. 
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HYDROIDS  OF  THE  HAWAIIAN  ISLANDS  COLLHCTHD  BY  THK  STEAMHR 

ALBATROSS  IN  wm. 


By  C.  C.  XrTTING. 
Professor  of  Zoo! oi;^\\  State  I  riizersity  of  Jozca. 


Previous  to  the  Hawaiian  eruise  of  the  Alhutvoxii  almost  nothing  wa«  known 
regarding  the  hydroid  fauna  of  that  region.  So  far  as  the  writer  has  l)een  able  to 
ascertain,  but  three  speeies  had  l>een  reported  from  those  watei-s  -two  having  been 
collected  by  the  (%iJUn(jer  and  one  having  lK»en  mentioned  by  Hartlaub  as  collected 
bv  Professor  8i*hauinsland  from  near  th«»  island  of  I^ivsiin. 

The  collection  forming  the  basis  of  this  rei)<)rt  is  thus  from  pnictically  virgin 
territory,  and  when  it  is  remembered  that  the  Hawaiian  Islands  are  farther  removed 
from  any  continental  mass  than  any  other  group  of  similar  size,  it  will  !>e  seen  that 
forms  of  unusual  interest  would  probably  be  found  which  would  throw  light  on  the 
morphological  and  geographical  relationships  of  the  Hydroida  as  a  whole.  With 
these  considerations  in  view  it  will  be  readilv  understoo<l  that  the  studv  of  this 
collection  was  undertaken  with  keen  interest.  The  result,  however,  has  l>een  far 
l)eyond  any  reasonable  anticipiition.  It  is  doubtful  whether  any  other  collection, 
approximately  of  the  same  size,  made  during  the  last  quarter  of  a  century  has 
3'ielded  so  great  a  number  of  unusually  interesting  forms. 

Of  the  49  sp<H-ies  colle<*ted  2t>  are  new,  and  as  a  whole  these  latter  are  more 
certainly  distinct  from  previously  known  forms  than  is  usually  the  case.  As  might 
have  been  ex|)ected,  the  majority  of  the  novelties  were  found  among  the  Calyptero- 
bla.stea.  but  the  most  surprising  occurred  among  the  Ciymnoblastea,  a  sul>order  that 
has  comparatively  few  repn^sentatives  in  troj)ical  waters.  Of  the  7  si)ecies  of  these 
latter,  2  were  well-known  Holarctic  forms.  "1  were  new  species  of  a  genus  hitherto 
known  only  from  the  Mediterranean,  and  ^1  were  so  ditferent  from  anything  hereto- 
fore known  that  the  writer  has  lieen  imable  to  place  them  in  any  previously  detined 
family,  and  has  been  forced  to  establish  new  families  of  Hydroida  for  their  reception. 

Another  interesting  and  unexi)ected  f<»ature  of  this  collection  is  the  unusual 
pro|)ortion  of  forms  provided  with  fascicled  stems,  more  than  half  of  the  entire 
numl)er  of  species  being  thus  <'liai*acterized.  and  all  but  one  of  the  gymnoblastic 
forms.  As  has  elsewhere  been  shown',  the  arressorv  tubes  of  the  fascicled  stem  are 
in  reality  modified  hydnxladia.  and  tht*ir  utility  li<'s  in  giving  additional  strength  to 
the  stems.  Why  this  particular  feature  is  so  often  (h»veloped  in  tin*  Hawaiian  region 
it  is  hard  to  imagine,  especially  as  by  far  tlie  great<»r  number  of  s|M^cies  were  taken 
in  depths  presumably  beyond  the  inHuenct'  of  pronounced  wave  action. 

'I  Nutting.  AiiK-rican  Hvilniid-".  Tan  II.  |».  '>.  I'Jul. 
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A  study  of  the  ^eogmphical  distribution  of  the  forms  included  in  the  collection 
reveals  unmistukable  relationship  with  the  Australian  region.  One  indication 
IK)inting  strongly  to  this  conclusion  is  the  great  number  of  Plumularida^,  which 
constitute  about  one-third  of  the  species.  The  west  coast  of  North  America^  and 
particularly  Alaska,  is  chamcterized  by  a  relatively  poor  representation  of  that 
interesting  family,  while  Australia  is  one  of  the  great  centers  of  distribution  of  these 
typically  tropical  h^^droids,  the  only  region  that  rivals  it  being  our  own  West  Indian 
waters.  In  proportion  to  the  total  number  of  s^XH^ies  collected,  the  Hawaiian  i-egion 
seems  to  be  nearly  as  rich  in  these  very  graceful  and  interesting  Hydroida  as  is  the 
Australian. 

In  the  following  table  the  author  has  included,  for  the  sake  of  completeness,  the 
two  Hawaiian  forms,  CainjHtnuhtrla  ntroffcrn  Allman  and  Pluinui<iria  buffkUBale^ 
that  were  not  collected  by  the  A/hafross  during  her  recent  cruise. 

(ieofjraphicnl  awl  fHithifmetrir  ifistrihutiun  of  Ilnimi'an  Hffdroids, 
(The  iistoriskH  <ionc>U»  the  new  siKTicM  in  the  Albatrnw  eollection.) 


Austni- 
lia. 


ralifor- 
nia. 


West 
IndleH. 


Aliuika.  '  Arctic. 


EOTO- 

pean. 


New 
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+ 
"I- 
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*SteKop4imii  nliimii'olH 

* Operc'ulareliH  lonKicauda 
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+ 
•4 


+ 
4 


+ 
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♦  nydr«)den<lrium  gi)rKoni<le« 

Ceratella  tnwa 

En<len«lrium  ramenni 

Eudendriuni  eapillare 

♦Balea  niiniblllH 

♦C-orydendriuui  eorniKatuin  . 
•(N)rydendrium  minor 

♦  lialeeiuni  !<can<)«'nM ! 

*  ( 'amtianuIarlH  eloiNi 

Campanula ria  Hpinultina .. 
Campanula ria  retniflexao 
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♦  Stt^t>i»onia  Krai'ilis- 
L  pli 
'11a 

Calycella  syrin^a 

LaffK'a  duniDsa 

Ltifoea  fruticfisa 

♦  Lafo^a  contorta 

IJctorella  hiileeioidcs. . 

•  Liet»>rella  eerviei>niis.. 

Fllelhim  nerpt'ns 

Cryptolaria  puh'hella  . . 

♦  Cryptolaria  »ynimetri<'a 

•  Cryptolaria  r»[M'reulata 

•  Sertulariamiyderi 

Si'rtularella  lata +         

Sertularella  dentifeni +         

*Sertularella  torreyi I 

♦  Sertularellji  crenulata ' 

Pa^ythea  qundritlentata •         +         

Thuiaria  fen«'strata •  

*  Diphania  palniata \ 

Synthei'ium  tuhith(*<>um 4-         ' 

Hyntheciuniortho^oiiin -         

Plumiilaria  <'orniKnta 

*Plumularia  iordani 

Plumularia  mi.«kil + ' 

♦Plumularia  delicata ' 

*  Plumularia  niilleri 

MonoHtff-cha.s  i]HadridenM ■*-        \ 

♦  Monostaeelias  iKsheri I 

•  Antennella  eomplexa ' 

?  AKiaophenia  rif^ida 4  

*Thec(»carpns  niK«T 

Lytocarpus  phn'MieeiiM —         1 

*  LytocHri>U'^  hawaleiisis ; 

*  LytoearpUH  hnlei 

♦  Lytooan»">'  si  nil!  is  . . 
♦Halieomaria  tiava  . . 
♦Haliiornaria  bryani 


+ 


BathT- 
metnc 

distribu- 
tion, in 

fathoms. 


'272-2K 


W 

134 

127 

9»-814 

W-1S8 

M 

69-1S8 

sa 

2(M0 

122-14S 

96-218 

60-10 

1S8 

% 

10-14S 

9»-176 

fi»-122 

»-ia 

138 
T 

14-606 

1S-2S5 

138 

69-163 

44-134 

129-281 

4O-406 

96 

Surface. 

14-20 

134 

70-75 

14 

122 

7S-13D 

? 

66-496 

96 

122-138 

66^60 

30-134 

82 

16-168 

62-887 

44-116 

47-156 

213 

69-163 

213 


f  This  spi'i'ieM  and  also  PltimuUiria  hnnkii  were  not  in  the  eolli>ctions  seeured  by  the  AlbatroRt.  They  are  included  here 
in  order  to  make  the  n^corri  of  <listributioii  as  complete  »um  pr>sKible.  Ir'Iiik  the  only  known  Hawaiian  epeciee  that  were  not 
secured  by  tJie  Albutrosa. 
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An  analysin  of  the  forejj^oing  table  shows  that  of  the  51  species  included  .81  arc 
peculiar  to  the  Hawaiian  rejjcion,  leaving  :in  that  are  found  elsewhere.  Of  these 
latter  7  may  l)e  regarded  as  Holarctic,  all  beinjr  found  in  the  arctic  rej^ion  and  on  the 
coasts  of  northern  Euro^x*,  as  well  as  in  the  North  Pacific;  these  are  Kitdtmdrlvm 
rameHiii^  Eudendrnnn  capUlarr,  ( 'a/yvt/la  ^f/fon/a,  tlUlhott  sf  rpenx^  Luff  ho  d^nnom^ 
Lafoea  fruticosa  and  Lictorella  hdrvlnUhx,  All  but  one  of  these  {Eudendrium 
ramemn)  have  been  found  on  our  New  England  coast  and  4  of  them  have  been 
reported  from  Alaska. 

Excluding  these  Holarctic  forms  and  Pni<yihta  quadridentata^  found  in  temj)erate 
and  tropical  seas  throughout  the  world,  there  are  12  s[)ecies  still  to  l>e  discussed. 
Seven  of  these — namely,  tWaUlhi  fusrtu  CatHpanuhiria  spinuhmn,  Strtvlarella  lata, 
Hiuioria  f*?ie>(trafa,  Synthcconn  nrthogonla^  Phim^dario  hnnhiu  and  Lyiocarpus 
phxBnlceuH — are,  with  a  single  exception^,  known  to  occur  only  in  the  Australian 
region.  Of  the  remaining  5  species  2,  Sertidarla  d*^ntifera  and  Plunndarla  corru- 
gata^  have  hitherto  been  reported  from  the  California  coast  only;  and  3,  Synthe- 
cium  tuhithecujH^  ^lfmont}i'chaj<  fjtiadridf-nx^  and  Aglaojdtenia  rlgida^  are  West  Indian, 
although  the  last  of  these  is  identified  with  much  doubt. 

Recapitulating,  the  distribution  of  the  known  Hawaiian  si>ecies  of  hydroids  ma}' 
be  summed  up  as  follows: 

Species  pei-uliar  U)  the  Hawaiian  region 81 

Holarcti*'  Hj)ec'ies 7 

Pelagic  and  wi<lel y  cli<«tribute<l 1 

Australian  8j)ecies 7 

Califomian  8i>eciei? 2 

West  Indian  species 3 

As  would  be  expect^  from  the  isolated  position  of  the  Hawaiian  Islands,  the 
preponderance  of  peculiar  species  is  very  exceptionally  large.  At  first  sight  it  would 
appear  that  the  Holarctic  and  Australian  relationships  were  equal.  A  little  consid- 
eration, however,  will  show  us  that  the  relationship  with  Australia  is  decidedly  more 
intimate  than  that  with  the  more  northern  great  faunal  area.  This  is  strikingly 
shown,  as  has  already-  been  intimated,  by  the  large  number  of  plumularians  included 
in  the  collection,  embracing  about  one-third  of  the  entire  series.  The  occurrence  of 
Ceratella  fusca^  a  representative  of  an  essentially  Australian  family,  is  also  significant. 

In  connection  with  the  appearance  of  three  West  Indian  forms  in  the  Hawaiian 
Islands  it  ii  interesting  to  rememl>er  that  Dr.  Alexander  Agassiz,  in  discussing  the 
echinid  fauna  of  the  West  Indies,  savs: 

The  resemblance  of  the  fauna  of  the  (iulf  of  Mexico  and  the  Caribl>ean  to  that  of  the  Pacific  wa*« 
noticed  by  writers,  even  at  a  time  when  the  materials  available  for  comparison  included  but  little 
beyond  the  littoral  fauna.  *  *  *  In  fact,  the  <leep-sea  fauna  of  the  Caribl^ean  and  of  the  Gulf  of 
Mexico  is  far  more  closely  related  to  that  of  the  Pacific  than  to  that  of  the  Atlantic.  Before  the 
Cretaceous  perio<i  the  Gulf  of  Mexico  and  the  Caribbi»an  were  undoubtedly  in  freer  communication  with 
the  Pacific  than  with  the  Atlantic  Ocean.'' 

It  is  somewhat  strange  that  the  large  and  cosmopolitan  genus  Sertularia  has  but 
one  representative  in  the  collection.     This  seems  all  the  more  remarkable  when  we 

nSertitlarflln  Intn  wjis  secured  by  the  ChnUmger  on  the  Brazilian  coast. 
«» Three  Cnnses  of  the  Blakt.  vol.  i,  p.  157,  1888. 
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remeiubor  that  there  are  82  species  of  that  genus  in  Australian  waters,  as  shown  by 
Bale  in  his  Catalogue  of  A ust Italian  llydroids. 

Hydroids  were  secured  at  'M  stations  during  the  Hawaiian  cioiise,  and  at  depths 
ranging  from  10  to  5(X)  fathoms.  At  20  of  these  stations  the  depth*  was  over  100 
fathoms.  The  bottom  was  (exceedingly  rough  almost  everywhere,  making  successful 
dredcfintr  uiuisuallv  dilHcult.  The  rei^fion  is  imdoubtedlv  one  favorable  to  hvdroid 
life,  and  the  depth  at  which  the  dredging  was  done  was  within  a  range  which 
furnishes  suitable  conditions  for  lM)th  shallow  and  deep  water  forms.  Notable  liauls 
were  made  at  the  following  staticms: 

Stiition  3854,  off  south  coast  of  Molokai  Island,  134  fathoms;  8  species. 

Station  3859,  between  Molokai  and  Maui  islands,  138  fathoms;  9  species. 

Station  3939,  off  Laysan  Island,  103  fathoms;  0  species. 

Station  40l»8,  off*  north  coast  of  Maui  Island,  95  fathoms;  0  species. 

Station  4802,  between  Maui  and  Molokai  islands,  122  fathoms;  0  species. 

It  is  worth}'  of  note  that  all  of  these  hauls  are  in  depths  of  from  95  to  163 

fathoms. 

SYSTEMATIC  DISCUSSION. 

HY1)K()1)ENI)K1I).4:,  new  family. 

Trophosomi'.—CoUmy  hranchinjr,  the  liydnK'auhis  Mn^r  ooihikwhhI  of  a  si)onffy  mat*?  of  chitinouF 
tissue,  which  is  covereii  with  an  external  coating  of  naked  cienosare.  Hydranths  with  a  t-iingle 
whorl  of  filiform  tentacles  and  a  flat  hy|M)stome,  n'seinhlinij  the  oral  disc  of  an  airtinarian. 

(ionoHome. — Sexual  prodnctj^  l)orne  in  larjre  hernia-like  protnlwrancea  from  tlie  hydrantli  bodiw. 
No  sigii  of  niedusoid  stnictun^  or  of  a  hlastostyle.     Colonies  bisexual. 

HYDRODENDRITXM  Nutting,  new  genus. 

There  being  but  a  single  known  repn*sentative  lA  the  family,  the  generic!  definition  caii  not 
at  present  Ixj  constructed,  but  will  have  to  be  efjsentially  that  of  the  family. 

Hydrodendrium  gorgonoides  Nutting,  new  si>ecie8. 
(IM.  I,  ligs.  1-6;  pi.  VII,  Hgs.  I,  2.) 

TrophoHome.  — Col«)ny  llabellate  in  form  and  attaining  a  height  of  a  foot  or  more,  judging  from 
the  nnich-broken  pieces  secured.  IlydnK-aiilus  very  wo<Mly  an<l  thick,  the  main  stem  in  some 
places  being  as  much  as  \  of  an  inch  in  thickn<*ss.  The  superficial  libers  of  which  the  hydrocaulus 
is  comiH)se<l  are  in  general  parallel,  and  ascend  in  a  twiste<l  (►r  spiral  manner.  Branches  very 
irregular  and  dendritic,  the  ultimate  branchlets  somi'times  anastomosing  to  a  limited  extent. 
Hydranths  irregularly  scattere<l  over  the  stem  an<l  branches,  but  showing  a  tendency  to  Aggregate 
in  the  angles  l)etween  adjat-eiit  l)ranches  ami  in  the  pr(>tected  j)ortions  of  the  meshwork  formed 
bv  the  anastomoses  (►f  the  terminal  branchlets.  Hv«lranth8  with  a  cvlindrical  bodv,  which  is 
rather  short  and  st<Mit  in  preserved  specimens,  an  onil  surface  resembling  the  oral  disc  of  simple 
actinians,  and  a  single  wlmrl  of  lilif(»rm  tentacles  anmnd  the  margin  of  the  <li8c,  the  tentacles 
having  a  somewhat  nodulated  appearance,  owing  to  the  presence  of  nematocyst  batteriec?.  The 
individual  hy<lranths  arise,  not  from  a  single  i'lrnosarcal  tube,  biit  from  several  <iistinct  filanients 
from  the  free  co'Uo.^arc  with  whi«'b  the  hydro«auius  is  covered.      (See  figure  1.) 

(ionosmnf. — The  gonophores.  if  it  is  proper  to  call  them  siich,  are  in  the  form  of  immense  hemia- 
like  protuberances  from  the  mi«ldle  or  lower  p(»rtion  of  the  body  of  the  hydranths,  then*  being  but 
one  to  a  hydrantli.  Altlumgh  the  hydranths  In'aring  th<»se  bodies  are  usually  api>arently  unmotiified, 
they  .sometimes  appear  to  l)e  .*^ornewhat  shrunken,  as  if  impoverished  by  the  growth  of  the  gonophores. 
These  latter  show  no  trace  of  me<hiH»id  stnicture,  either  externally  or  in  sections,  ami,  what  is  more 
remarkable,  then*  is  no  sijjn  ot  anything  like  a  blastostyle  or  s]>adix.  (lonophores  bearing  ova,  and 
othei-s  bearing  spermatozoa,  are  found  (»n  the  .»*ame  colony. 

J>i.s(rih>itiou. — Station  .'>1:M»1,  between  Honolulu  and  Kauai  Island,  29t>  fathoms. 
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This  s|>e<'it*8  being  a  represt»ntative  (»f  a  new  family,  it  seenie<l  advisiible  to  invei^tigate  it  somewhat 
in  detail,  especially  reganling  certain  histolojjncal  features,  some  of  which  are  worthy  of  further  mention. 

The  stem. — Although  presenting  every  ap|H'arance  of  l)eing  i)<)lysiphoni<*,  this  stnicture  is  not 
homologous  with  the  onlinary  polysiphonic  stem.  A  cross  section  reveals  the  fact  that  we  have  here 
to  deal  not  with  a  series  of  parallel  tulx*s,  but  with  a  series  of  irregular  lacuna*  greatly  lengthened 
along  the  axis  of  the  stem  and  inclose<l  in  a  conmion  matrix,  as  it  were,  of  chitin.  In  cross  section 
the:*e  lacuna*  are  of  various  si zt»s  and  shajx^s,  and  on  the  surface  they  ri'veal  themselves  as  cross  sections 
of  <leej)  irregular  gnM>ves,  rather  than  tulies.     ^See  tig.  4. ) 

Toward  the  interior  of  the  section  the  co»nosarc  apjx-ars  often  to  l)e  wanting  in  these  spaces,  but 
towanl  the  surfatv  the  lacuna^  are  tilled  with  it.  The  superficial  gr(H)Vt*s  are  tilled,  and  here  the 
cienosarc  overflows,  as  it  were,  and  forms  a  complete  investment  of  the  stem.  It  will  thus  l)e  seen 
that  the  co-nosiirc  is  much  dee|)er  over  the  superficial  grooves  than  l>etween  them,  where  the  suijerti- 
cial  layer  is  very  scant.  Being  thus  mol<le<l  into  the  grooves  the  cu*nosarc  here  forms  thickened 
strands,  st*veral  of  which  unite  t<^  form  the  hydranth  Ixxly. 

From  an  examination  of  such  a  section  as  is  shown  in  figure  4  it  seems  that  the  mode  of  growth 
of  the  stem  is  somewhat  as  follows:  Reasoning  from  homology,  it  is  altogether  probable  that  the 
chitinous  parts  of  the  hydrocaulus  are  formed  by  the  ectcxienn,  although  I  have  been  unable  to  work 
out  the  beginning  of  this  pnH'ess.  The  <lepo8ition  of  chitin,  then,  takes  place  at  the  periphery  of  the 
lacuna:*,  the  latter  tlius  ]>ecoming  smaller  aa  the  chitin  inva<les  them,  in  some  cases,  doubtless,  being 
almost  obliterate<l.  Near  the  surface  the  ridges  api>ear  to  l>e  built  up  more  rapidly  than  the  bottoms 
of  the  grooves,  and  the  outer  or  superficial  sides  of  the  grooves  thus  tend  to  meet  or  be  bridge<l  over 
with  the  rapidly  forming  chitin.  Thus  the  spaces  which  were  originally  cross  sections  of  deep 
gnK)ves  finally  become  roun*l  in  section  and  appintr  to  l)e  sections  of  tulx»s,  and  we  have,  as  a  result, 
a  stem,  which,  although  morphologically  i>olysiphonic  or  fascicled,  is  not  r)  in  strict  homology,  on 
account  of  the  great  difference  in  the  manner  of  its  formation. 

Unless  one  has  studied  the  formation  of  the  skeletons  in  other  cudenterates,  such  as  corals  and 
Hydrocorallina',  it  is  difficult  to  understand  the  mutual  relations  of  endcxlerm,  ectoderm,  and  chitin 
in  this  new  form.  Without  entering  into  further  discussion,  however,  it  will  suffice  to  say  that  the 
relations  here  and  in  the  Hydrocorallina*  are,  in  my  opinion,  strictly  homoh)gous. 

The  Ifytinwths. — Cross  sections  and  longitudinal  sections  of  the  nutritive  "  pers<3ns"  of  the  colony 
show  that  they  are  typical  hydroids,  although  they  bear  a  ilb^tinct  superficial  resemblance  to  actinoid 
polyi»s.  They  are  made  up  of  the  ordinary  histological  layers,  the  Ixnly  cavity  being  simple  and 
showing  no  trace  of  <esoj>hageal  tul>e  or  mesenterial  filaments.  There  is  practically  no  proboscis,  the 
mouth  being  in  the  center  of  a  flat  oral  dis<',  as  in  the  actinians.  At  its  base  the  hydranth  b(xly,  or 
rather  its  f<.»ot,  bei^omes  continuous  with  the  strands  of  ca'uosarc  which  fill  several  of  the  adjacent 
superficial  grooves  of  the  hydrocaulus,  and  it  is  altogether  probable  that  the  lumen  of  the  b<Mly  is 
directly  continuous  with  the  central  cavities  of  these  tubes,  although  the  condition  of  the  material  did 
not  allow  of  definitely  proving  this  point.  The  tentacles  are  solid,  noncapitate,  and  arrange*!  in  a 
single  cin'let  around  the  edge  of  the  oral  disc. 

Gonosome. — This  is  the  most  remarkable  feature  of  the  form  under  consideration,  being,  in  my 
opinion,  the  most  primitive  known  among  the  Hydroida.  Uj)on  the  boly  of  an  mmiodifie<l  hydranth, 
below  its  middle,  is  Ixjrne  a  huge,  hernia-like  protul)erance  that  is  sometimes  almost  as  large  a<  the 
hydranth  from  which  it  springs.  But  a  single  one  of  these  is  l)orne  on  a  single  hydranth.  Upcm 
sectioning  this  strange  gonophore  it  is  found  to  l>e  a  simple  sack,  opening  widely  into  the  Ixxly  cavity 
of  the  hydranth  and  consisting  simply  of  the  ordinary  layers  of  the  hydranth  Unly,  endoderm, 
ectoderm,  and  supiK)rting  layer,  or  "Stutzlamelle." 

The  male  and  female  gonophores  are  borne  on  the  .•^ame  colony  and  are  externally  quite  similar  in 
appearance.  Internally,  they  differ  only  in  the  sexual  elements  inclosed.  If  the  gonophon*  is  female, 
the  developing  ova  are  seeikto  Ik*  embe<lde<l  in  the  endo<lerm,  the  older  ones  lH*ing  <listal  and  the 
younger  being  proximal  in  jM>sition.  There  is  not  a  trace  of  any  me<lusoid  stnicture  to  l)e  seen,  care- 
fully prepared  sections,  lx)th  transverse  and  lonjiitudinal,  showing  no  sign  of  radial  canals  or  of 
blastostyle  or  manubrium.  In  the  section  fignre<l  in  figure  5,  plate  i,  the  line  of  ova  can  be  trace<l 
around  the  bend  where  the  gonophore  joins  the  hydranth  Ixxiy  until  the  smaller  ones  are  seen 
embe<lde<l  in  the  endoderm  of  the  Ixxiy  wall  itself.  It  seems  likely,  therefore,  that  they  are  originally 
differentiated  in  the  en<loderm  of  the  Ixxiy  wall  and  afterwards  are  carried  along  with  the  portion  of 
the  wall  that  is  pushed  outward  to  form  the.  hernia-like  gonophore.     Or  they  may  migrate  outward 
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after  the  gonophore  is  partially  formed,  an  Weismann  and  othern  have  found  to  be  the  case  in  many 
hydroidp.  The  male  gonophore,  an  said  before,  differs  from  the  female  only  in  bearing  spermatozoa 
instead  of  ova.     (See  tig.  6,  pi.  i.) 

In  Hydra  the  ova  are  formed  (iirectly  in  the  Inxiy  wall  of  functional  hydnuiths,  and  there  18 
nothing  that  can  be  calle<i  a  true  'blastostyle  aj»  distinct  from  the  hydrauth  itself.  Here,  however, 
each  ovum  is  inclosed  in  a  separate  closed  sack,  develops  a  hard  encasing  wall  arpnnd  itself,  and  later 
develops  a  statoblast. 

It  thus  appears  that  the  reproductive  {>arts  in  the  Hydra  are  in  some  respects  more  highly 
specialijsed  than  those  found  in  Ifydrodendrium. 

Relationfthipn  of  the  family  Ilydnydendridie. — Up  to  comparatively  recent  times  there  was  but  one 
known  family  of  Hydroids  that  exhil)ite<i  the  {)eculiar  character  of  having  the  skeleton  composed  of 
a  chitinous  network  which  was  covere<l  with  a  layer  of  ccenosarc,  and  that  was  the  family  Hydractinidte. 
Prof.  Louis  Agassiz,  with  his  usual  clear  insight^  recognized  the  relationship  between  this  femnily  and 
the  Milliporidfle,  the  details  of  which  have  been  worked  out  by  several  writers,  including  Professor 
Moseley.  Since  that  time  two  other  families  having  this  characteristic  have  been  described.  One  of 
these,  the  Ceratellida' «,  was  institute*!  in  1868  by  Doctor  (iray,  who  regarded  it  as  a  family  of  sponges. 
In  1888  Bale  recognized  \\»  family  rank  and  also  that  it  was  composed  of  true  hydroids.  In  1891  Prof. 
W.  Baldwin  Spencer,  of  Melbourne,  discovered  another  remarkable  form,  Ci^Uhrozoon  icihoni,  for  which 
he  instituteii  a  new  family,  the  Hydroceratinidie,  in  which  the  (colony  is  branching,  as  in  the  Geratellids, 
but  the  sut)erficial  c<pnosarc  is  envelopiMl  externally  by  a  very  thin  chitinous  layer  that  incloses  the 
entire  hydrocaulus. 

It  thus  appears  that  up  to  the  present  time  no  less  than  four  families  of  Hydroida  have  been 
descril^ed  having  the  common  <rharacter  mentioned  alK>ve.  The  collection  secured  during  the  Hawaiian 
cniise  of  the  Aibatrosn  contains  two  other  species  which,  in  my  opinion,  should  form  the  types  of  two 
additional  families  of  this  group,  making  six  in  all,  whi(*h  may  l>e  characterized  briefly  as  follows: 

Table  showing  the  main  fmnts  of  resemblance  and  difference  between  the  families  of  Hydroida  hctting  the 
common  character  of  stems  comjKfSt'd  of  a  chitinous  {in  one  case  ndcareous)  frameicork  overlaid  with 
naked  cienosarc. 


Hydractinid.* 


(Teneml  i'haracter  of 
colony. 


An  encnisting  mass. 
iSpines  pn^sent.  No 
hydropiiorcs. 


CERATELLIPiK 


Hydrodenprid.k  .    Branching.     Neither 

spines    nor   hydro- 
imores. 


TUBIDENDRID.K BraiichinK.     Psemio- 

(A    new  family  JVllj^ft""  *'"''^" 

to    be    (lewTi)KHl  ^>  tMnmi. 

later.) 


Hydrocerati 


Branching?.  Tubular 
hy(ln)phori»s  pres- 
ent. Entire  hydro- 
caulus cov<Ted 
with  thin  chitinous 
membrane. 


Origin  of 
hyd  ninths. 


From  several  c«vn- 
osarcal  lul>e«. 


Branching.       No  , 
snines.     Hydro- 
pnores      composed 
of  basket-like  oih'U- 
work. 


Frttm  several  c(en- 
osarcal  tub«"s. 


Fn)m  several  c(en- 
osan'al  tulws. 


From  a  single 
ccenosarca  1 
tube. 


Fn)m  several  c(pn- 
(X«ircal  tubes. 


Form  of  hvdranths. 


MILLEPORID.E 


Massive   or    branch-    From  several  C(i»n- 
ing.    Skeleton  cal-  '      osarcal  tulx*s. 
careous. 


I 


One  circlet  of  fili- 
form tentacles. 
Probo»*cis  pres- 
ent. 


Pefenrfve 
"persons." 

Spiral  zooidK. 


S<'attere<ltrapitate  ]  None, 
tentacles.     Pro-  1 
biwH^is  present. 


One  circlet  of  fili-  I  None, 
form   tenta<?les. 
No  proUiscis. 


Two  circlet**  of  fil- 
iform tentacles, 
ProlKKM^is  pres- 
ent. 


One  circlet  of  flli- 
forni  tenta<'les. 
Proboscis  pres- 
ent. 


Oiiecirclet  of  cap- 
itate tentacles. 
A  low  proboscis. 


Finger-like  naked 
pnxieHnes.  Ap- 
parently no 
nematocystp. 


Nematophores 
with  evident 
sarcoBtyles. 


Dactylozooidit 
with  scattered 
capitate  tenta- 
cles. 


(Jonosome. 


Borne  on  modified 
hydranths.  Ma- 
nubrium prc:4ent. 


Medtiaoid   gono- 

5h6rv»  Rpringing 
irectly  imm  the 
hydrocaulus. 


Gonophoresin  form 
of  hernia-like 
open  m,ck.«  on 
bodr  of  unmod- 
ified hydranth. 

Unknown. 


Unknown. 


Medusoid  gono- 
phores  in  am- 
pullflp. 


«  The  original  sfRMllng  Ceratellada'  is  here  changed  to  conform  to  the  A.  O.  U.  code  and  to  the  practice  of  nearly  all 

7X)OlOgi8t«. 
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Family  CERATELLID^. 

Tropho9ome. — Colony  ])ranche<i.  SkeleU)n  in  the  form  of  a  chitinous  network  with  Rlif^ht  bracket- 
like or  tubular  hydrophorcri  tserving  as  a  support  for  the  baises  of  the  hydrauths.  Hydrocaulus  in  the 
form  of  network  of  unasttoiiiosin};  tulxis,  the  whole  inclose<l  in  a  common  ectoderm  layer. 

Gonosome. — (xonophores  nietiu?«oid;  fixed  and  arising  directly  from  the  hydrocaulua.  This  defi- 
nition is  practically  the  same  as  that  given  V)y  Pn>f.  W.  Baldwin  Sj)encer  in  his  "On  the  structure  of 
Ceratella  fusca  (Gray)."     (Transactions  of  the  Royal  Scxdety  of  Victoria,  1891.     Reprint,  pp.  1-24.) 

Genus  CERATELLA. 

TrophoMwie. — ** Colony  irregularly  branching;  more  or  less  expanded  in  one  plane;  growing  from 
a  creeping  base.     Main  stem  fiatt**ne<l,  branches  roun<ie<l  and  beset  with  bracket-like  hydrophoreB."*" 

Ceratella  fusca  Gray. 

But  a  single  specimen  of  this  species  was  found. 

Locality. — Station  4072,  north  coast  of  the  island  of  Maui,  56  fathoms. 

OeraUUii/iuCii  Gray,  Proo.  Zool.  Soc.,  Vol.  VIII,  N(iv.,  1868.  577. 

Family  EUDEXDRIDi€. 

Trffphosome. — Colony  brancheil,  stem  fascicle<l.  Hy<lranth  with  a  single  circlet  of  filiform  tentacles 
and  a  tnimpet-shapeil  jtroboscis.  ^ 

Gonotttnne. — The  male  gonophores  form  a  verticil  just  beneath  the  tentacles  of  the  hy<lranth,  each 
gonophore  having  2  to  4  chamV)ers  in  linear  serii^s.  Female  gonophores  not  in  regular  verticils  and 
usually  clustered  just  l>eneath  the  tentacles  on  the  bodies  of  the  hydranths.  The  hydrauths  in  both 
sezeci  are  often  more  or  less  degenerated  when  bearing  gonophores. 

Oenas  EUDEHSRIinC. 
There  l>eing  but  one  genus  re<*i>gnize<l  in  the  family  its  characters  are  as  given  above. 

Eudendrium  rameum  (Pallas). 

Several  specimens  of  Eudnidrium  were  sei'ured  that  I  am  unable  to  separate  from  this  well-known 
form.  They  show  the  characteristic  dendritic  habit  of  growth  of  this  species,  but  do  not  attain  the 
size  of  British  8i)ecimens.  The  gonosome,  female,  is  prt^sent  and  shows  no  {>oint  of  differentiation 
from  £.  rameum. 

LocatUUs, — Station  4077,  off  the  coast  of  the  island  of  Maui,  99  fathoms;  station  4L*^i,  off  the  coast 
of  the  island  of  Kauai,  225  fathoms. 

This  species  is  of  Holarctic  distribution,  toeing  found  off  the  coasts  of  Europe,  the  Arctic  region, 
and  in  the  Pacific  as  far  south  as  Australia. 

TWmtan'a  ratnta  Pallas,  Elenchns  Zoophytonim,  t<,\,  1116.  1766. 

PEudendrium  capillare  Alder. 

A  small  si)ecimen  without  gon<»H<^)me  is  very  doubtfully  refern*<l  to  this  species.  The  colony  is 
somewhat  larger  than  Rritisl)  .siiecimi'ns. 

Locality. — Station  :5Sr>4,  nff  the  south  coast  of  the  island  of  Molokai,  VM  fathoms. 

f Eudendrium  vnpiUan  Aliler.  rutaloKUt' '»'  Ihr  Z<.K>phytfS  Df  Northuml)erlaiul  and  Durham,  p.  !•'>.  Ih.i7. 

"Up.  cit..  p.  20. 
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TUBIDEXDKID/fi,  new  family. 

TrophoHome. — Colony  branching,  [)olyHii)honi(\  the  hy(ln)cauluM  ))eiiig,  at  least  in  part,  coverwl  with 
naked  c<i»nosarc.  Ill-delinetl  pseudo-hydrophoresaro  often  forme<i.  Uydrauths  with  two  welKlefint'd 
whorls  of  filiform  tenta<*Ies,  a  pyrifonn  Ixwly  and  entirely  naked  pedicels.  Stem  beset  wMth  irregularly 
di8tribute<i  finger-like  processes  arising  from  the  cienosarc. 

CronoHome. — Not  known. 

BALEA  Hatting,  new  genus. 

The  generic  charactern  of  the  tyjx*  of  this  new  family  can  not  l>e  defined  so  long  as  other  meml)er9 
of  the  family  are  unknown.  The  author  takes  pleasure  in  naming  this  remarkable  genus  after  Prof. 
W.  M.  Bale,  the  Australian  naturalist,  who  has  done  such  im[)ortant  work  in  the  Uydroida  of  the 
Pacific. 

Balea  mirabilis  Nutting,  new  species. 

(PI.  H,  lig.  3;  pi.  VII,  figs.  3,  4.) 

Trophitsome. — Colony  attaining  a  licignt  of  alnnit  5  inches,  fialK»llate  in  general  outline;  hydrocaulus 
polysiphcmic,  even  to  the  tips  of  the  ultimate  branches,  and  at  least  [>artly  covere<l  with  nakeil  cienosarc, 
which  occupies  parallel  open  gn)ove8  on  the  surface,  liranches  irn»gular,  but  laterally  disfKiseii  on 
the  sides  of  the  main  stem,  sometimes  sulHiivi<ling,  and  l)earing  irregularly  dispose<l  and  often  hardly 
disi*emible  hydrophores  that  are  a  mere  thin  rim  around  the  nake<l  Ixases  of  the  hydranth  pe^licels. 
llydranths  exceedingly  irregular  in  their  disposition,  appan»ntly  most  abundant  on  the  distal  ])arts  of 
the  colony,  where  they  an*  sometimes  aggregate<i  in  clust^'rs;  iKxiy  pyrifonn,  elongat^nl,  with  a 
proximal  whorl  of  12  t^)  16  filiform  tentacU^,  and  a  distal  whorl  of  larger  filiform  tentacles,  which  are 
8  to  12  in  number  and  are  inserted  on  the  widest  part  of  the  Inxly.  The  hydranths  art*  l)orue  on 
rather  slender  ^)edicels  which  are  withoiil  a  covering  of  t'liitin.  Si*attered  irregularly  over  the  stem 
and  branches  are  a  numl)er  of  teiituculiform  organs  that  art^  unlike  anything  else  known  to  the  writer, 
although  they  are  likely  to  prove  homologous  with  sarcostyles.  They  are  apiuirently  alina**t  exactly 
like  the  smaller  tentacles  of  the  hydranth  in  general  form  and  structun\  as  viewed  under  a  fairly  high 
magnification.  They  iirv  compose<l  of  ect<Mlerm  and  endtKlorm,  but  I  have  thus  far  failed  to  find  any 
nematocysts  that  are  clearly  detine<l.  In  form  they  have  just  ab<»ut  the  projM)rtion  of  length  to  l)readth 
that  is  s<»en  in  the  human  linger.  In  life  they  are  probably  highly  extensible,  while  in  the  pre^erveti 
material  they  an»  contnicted,  in  all  likeliluuMl,  to  their  least  <limensions. 

Gouomnne. — Unknown. 

Locnfitff. — Station  .S856,  betwe(»n  Molokai  and  Maui  islands,  127  fathoms. 

Cross  sections  of  the  stein  or  branches  of  this  remarkable  hydroid  reveal  a  relation  of  tubes 
different  from  that  f«nind  in  any  other  that  1  have  seen.  The  stem  si'cms  to  be  truly  jmly  si  phonic,  the 
section  showing  a  series  of  tnlu's  much  the  same  iv^  on«*  finds  in  some  of  the  plumularians.  The  tul>es, 
however,  open  (piite  freely  into  ea<-li  other  through  irregular  ajK-rtures  in  their  chitiiious  walls.  The 
walls  of  the  peripheral  tubes  are  much  thinner  than  those  of  the  central  ones,  an<l  sonietimt^  their 
outer  portions  are  entirely  lacking,  thus  exposing  the  naked  c(eno.«arc.  While  I  have  not  ascertaineil 
tbe  manner  of  growth  t>f  this  stem  with  certainty,  it  seems  altogether  likely  that  the  cienosarc  pushes 
through  the  o|»enings  in  the  walls  of  tubes  aln'a<ly  forme<l  an<l  creeps  along  the  grooves  l>etween 
adjacent  tubes.  At  this  stage  we  woiihl  have  the  <-on<litlon  of  the  ctenosarc  on  the  surface  of  Ilydrar- 
tinla,  U)r  instance.  Later  the  cu'iiosarc  begins  to  f(»rm  a  thin  layer  of  chitin  on  its  out4.*r  surface,  whieh 
arches  over  the  gnM)v<*  and  grows  thicker'and  thicker,  initil  linally  we  have  a  new  tul)e  of  cliitin  with 
its  usual  cu'iiosarcal  contents. 

Another  point  of  difference  Uitween  this  form  and  tlie  others  descrilKHl  on  pageiKW  lies  in  the  fact 
that  the  hydranth  arises  from  a  single  co'iiosarcal  tuln'  and  not  from  several.  In  some  cases  it  arises 
from  one  of  the  central  tubes  and  in  others  from  one  of  thi*  sn}K»rlicial  tubes,  whi<'h  indicates  that  the 
latter  tubes  have  b(M*n  forine(l  aft«*r  the  apiM'arance  of  the  hydranth. 

Tln'  irregular  disposition  of  the  hyilranths  is  anotlier  feature  that  is  except itmal,  although  it  is 
shared  with  the  llydrodendrida'. 

/itlatinux/ilns  (tftlw  Tnftitlfntlrliln . — The  form  of  the  hv<lranth  is  e.'oentiallv  that  of  the  Tubularida*, 
especially  as  regards  the  disposition  of  the  tentacles.     It  <liffers,  however,  in  the  relative  size  of  the 
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proximal  and  distal  set  and  in  the  fart  that  the  }>edi(*el  is  entirely  naked.  The  character  of  the  eteni 
is*  uniijue  in  that  it  ivMiihines  a  true  fai^eiciilatiou  with  the  pre5?ence  of  external  caMiossare.  The  dactyl- 
ozortids,  if  smh  they  are,  are  al»>  uni«|iie  in  the  ap{ian*nt  atjseutv  <>f  wellnleHneti  neniat<K'yrtg.  It  is 
unfortunate  that  the  gonosome  is  aliesent,  as  that  would  in  all  proliability  furnish  clews  to  the  true 
atfinitie;^  of  this  strange  hydroid. 

Family  CLAVII).^. 

Trtfpho^ine. — Stem  branched  or  unbranched.     ]lydrauths  with  H-attervil  tilifomi  tentacles. 

finnijMnm^. — lionophore>!  either  in  the  f<imi  of  free  medusa' or  proilucing  the  s^exual  pHNlm'tx?  in 
tixe<i  siM>rosacs. 

Allnian.  in  his  Monograph  of  the  liymnoblastic  llydroids,  publisheil  in  IS71,  plai-es  the  genus 
O.frtjdtiidrium  in  the  family  Turridie,  under  a  mistaken  idea  tliat  the  only  sj»e<-ies  known,  <*.  iMrofHirunt, 
bt.ire  metlusK'  with  simfWe  rd<iial  canals  and  sim[ile  tentacleii.  ]n  l^K^  Weismann  published  his  Ent- 
stehung  der  Sexualzellen  bei  den  Hydn.)me<lusen,  in  which  he  {Ktints  out  Allman's  mistake  and  shows 
that  Ojnjdendrinm  ppnluces  no  me<lus£e  at  all  (p.  40 j.  Weisniann,  however,  does  not  attempt  any 
general  classification  of  the  hydn>ids  and  does  not  corrvi't  the  systematic  error  of  AUman. 

In  1SM7  Dr.  Karl  Camillo  .Schneider  published  his  •'  Hydroixilypen  v<»n  Kovigno  nel)8t  I'ebereicht 
ulter  das  System  der  Hydrop<»ly{ien  im  AUgemeinen/'  in  which  he  proposes  a  general  revision  of  the 
classifimtion  of  the  lIy<lroida,  tlie  re»ailt  being  the  throwing  of  numerous  we]l-establislie<l  families 
ttigether  antl  remlering  the  task  of  the  workers  in  the  Hydroida  more  i>erplexing  than  ever.  He 
places  the  20  families  of  Gymnoblastea  recognized  by  AUman  in  4  families.  He  does  not  reganl 
Corytleudri'iiii  jtarufitictnit  as  representing  a  distiu<*t  genib*.  placint;  it  in  the  old  genus  (.iatxt. 

Tile  present  writer  thinks  that  Doctor  Si'hneider  is  correct  in  placing  this  spcM-iee  in  the  Clavid», 
hot  that  he  is  in  error  in  failing  t<»  recognize  the  validity  of  the  genus  f.onjiU'udrhun. 

Oenas  COBTDEHSBIVM. 

Trophofjme. — Colony  branched  and  fascicleil.     Hydranths  with  scattere<l  filiform  tentacles. 
(itfwt^^me. — Cionophotes  borne  on  the  stem  and  branches,  in  the  form  of  either  medusie  or  tixe<i 

spon.RViCS. 

Coiydendrium  corrugBtuxn  Nutting,  new  species. 

(PI.  II,  fig.  2;  pi.  VII,  figs.  5,  6,  7.) 

Trophtftjme. — Colony  attaining  a  height  of  alxmt  5  inches.  Stem  and  branches  fascicle«l,  the 
former  Ix^ing  nearly  straight  or  irregularly  but  not  abruptly  l>ent,  and  l^eariiig  branches  that  are 
opposite,  sul.K>p|K>site,  <jr  alternate,  the  whole  forming  a  roughly  pinnate  structure,  liranches  often 
showing  a  well-marke<l  annular  constriction  near  their  origins  and  l^earing  on  their  anterior  asf^eit  the 
hvdrophore-like  structures  within  which  the  hydranths  retnu-t.  These  hydrophores  art?  inclined 
alternately  to  the  right  ami  left,  are  not  very  distant,  ami  are  cylindrical  with  a  round  tenninal  orifiiv, 
an  even  margin,  and  are  usually  distinctly  cr>rrugate<l  with  <leep  irregular  annulations.  Hydranths 
large,  with  elongate  pyriform  body  and  very  numerous  filifonn  tentacles  emplanteil  over  the  surface 
»}  thickly  that  they  almi»st  entirely  conival  the  hydranth  iHHiy.  I*rolH)s«'is  very  dilatable,  as  shown 
in  figure  7. 

(iipuiji^tin* . — Unknown. 

Dliirihutitiu. — Stati(m  :iS2s,  s^mth  of  the  island  of  <)ahu.  31^  lathoms:  station  4077,  northeast  cciast 
of  the  island  of  Maui.  99  fathom.^. 

The  hydriK-aulus  of  this  S|»ecies  is  inurh  more  thick  and  rigid  than  in  i\  iKirnnitii^nm^  and  the 
hydrophores  are  more  ilistinct  and  are  det'iile<lly  c«»rrugate«l. 

Corydendriuxn  minor  Nutting,  new  species. 
cPl.  II,  fig.  1:  pi.  VII,  figs.  S,  9.  \ 

Tntphi^ime. — Colony  growing  <»n  a  rreeping  n.H)t-st4K-k,  ]iarasitic  on  a  s|.KM'ies  of  IjfW^n,  and  attain- 
ing a  height  of  a^xmt  one-half  int-h.  Stem  and  main  branches  fa.<cich*d,  the  latter  lieiii^  irregularly 
disiK»se<l  ami  giving  forth  alternate  l>ranches.  The  ultimate  bran«-hlets  are  not  fascit-leil.  but  the 
{lerisarc  is  strong  and  tubular,  ending  abruptly  at  lia.<e  of  hydranths.     Hydranths  with  an  elongated 
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pyriform  body  with  alxnit  12  to  Ki  scattertMl  tiliforiu  t^^ntaolt^,  which  «ometinieH  show  a  tendency  to 
fonn  a  distal  whorl  of  4  and  a  proximal  niort'  nunienniH  whorl,  the  middle  part  of  the  body  being  leas 
thickly  beset  with  tentaclen. 

(ronofiomt:. — (ionophon^n  taking  the  form  nf  single  inediisie  on  separate  |>edicels  growin^j^  from  the 
branches.  The  meiiuste  liave  4  radial  canals,  mil>ranche<l,  an  apimrently  short,  4-lol>ed  prol)oecii>, 
and  numerons  strong?  man;inal  t^^ntacles  the  dispositit)n  of  whitrh  could  not  be  made  out  in  the 
immature  me<lusie  exaniine<l. 

Dintrlhtition. — Station  HS.')1),  b(*tween  the  Islands  of  Molokai  and  Maui,  KM  fathoms;  station  4077, 
northeast  C4)ast  of  Maui,  VM)  fathoms;  station  4()()8,  north  c'oast  of  Maui,  95  fathoms. 

This  ap[)ears  to  l»e  a  true  Con/th'wlnnm,  but  it  differs  fnnn  eitlier  of  the  other  s|XH*ie8  of  the  genuH 
in  bearing  miHlusii*.  It  is  much  smaller  in  all  its  pn)(>ortions  than  C.  pttnuitU'UMf  with  which  I  have 
directly  conipannl  it. 

Family  HALECHK*. 

TVitph(m)mt\ — Stem  fast'icle<l.  Saucer-shajM'<l  hydniphores  })onie  alternately  on  branches  and 
often  having  their  manrins  re<lui>licut(Hl  and  a  circular  row  of  shining  spots  of  dots  some  distance 
Ijelow  the  rim.     llydraiiths  with  nmical  pn)1>o^cis  and  a  single  whorl  of  lilifonn  tentacles. 

(wfm*jHoiiie. — (ionophon^s  in  the  fonn  of  either  s|M»rosacs  or  meilusie. 

Oenus  HALECITJM. 

TVophottome. — C?olony  without  «lefensive  persons,  otherwise  as  de8cril)ed  in  the  family  definition. 
(ronf^Home. — <tonophoreH  in  the  form  of  fixed  s[)orosacs.     No  me<lusfe.^ 

Halecium  scandena  Nutting,  new  s))ecies. 
(PI.  II,  fig.  5;  pi.  viii,  figs.  \-X) 

Trophofiome. — (I'olony  gmwing  like  doilder  over  a  sixM'imen  of  Lijtoctirpim  phtmicfUM,  the  long  stolon- 
like root-stock  running  along  the  main  stem  <if  the  host  for  a  surprising  distance  without  branching  or 
ramili(«tion  of  any  sort.  Near  the  ilistal  end  of  the  host  a  few  branches  of  If.  gnmdeitu  an»  given  off. 
Stem  long,  slender,  ni'arly  stntight,  mil)ranche<l,  tlivideil  into  very  l<Mig,  slender  intem<Kles  just  alxne 
the  hydrophoH's.  Hydrophores  on  short  ikmUccIs  with  broadly  flaring  margins  and  without  redupli- 
cations.    Hydranths  very  large,  but  the  <letails  not  tlistiiiguinhable. 

(Sonowuw. — (i<mangia  springing  fn»m  lumen  of  hytlrophores,  lenticular,  broader  than  long,  with  a 
curious  nmshn)oni-like  iHnly  differing  in  ."^haiM*  from  uny  others  that  1  have  seen,  and  suggesting  the 
fiossibility  of  a  me<lusoid  form. 

IjWuUttj. — Station  .'$049,  north  of  the  inland  of  Ijivsan,  59  fathomn. 

The  very  great  length  <tf  the  iutern^Mles,  <>onibine<l  with  the  shortness  of  the  pedicels  and  peenliar 
gonophor(.*s  springing  from  the  hy<lrr>phon^,  a1th«>ugh  this  latter  may  1)e  purely  sporadic,  make  this 
spei'ies  ([uite  distinct  from  others  of  the  genus. 

Of  course*  if  the  gonophon's  ])nMluce  medus;e  the  s|HH*ies  would  go  into  the  genus  ()ani}ialenum 
Torrey. 

Family  CAMPAML\KII).€. 

Tfoph(t»omv. — Hy<lrt)the«'if  well  ilevelojH'd,  nonoi)erculate,  either  with  distinct  pedicela  or  nearly 
sessile,  but  n(>t  adnute  to  <»r  partly  iimnersiMl  in  th(»  stem  or  branchiM.  H yd rothecal  septum  distinct. 
Hydranth  with  a  trumin't-shaiHtl  or  s»i!»glob»ilar  prolxiscin. 

(iimoMjnw. — (lonophon^  produ»'ing  either  the  gen<»nitive  pHnlucts  direct  or  medusa;  which  do  not 
Iwar  ova  on  the  probos<'is. 

The  classification  of  the  {KMlii'ulat**  Calyptoroblastea  is  at  pres<Mit  in  an  exceedingly  nosatisfactor}* 
condition,  ami  no  two  authors  are  in  sulistantia!  agreement  as  to  the  systematic  arrangement  of  this 
perplexing  group.     The  presiMit  author  is  by  no  means  prejuirtnl  to  offer  a  revision  at  this  time,  but 


a  Dr.  Harry  R«'iil  Torri'V.  in  liis  Hyilrni'la  of  tho  Pacilic  CiMi'-t  nf  North  AiiK'rica,  ptiKc  4K.  deNcribeiiaucwgeniuof  Hi;l»' 
cid»'  l>Hse<l  oti  liix  (1isci>vi>ry  of  ii  form  which  bears  ixiiMliisii*  iti^iinid  of  >|Miros»u>.  To  thix  interevtliig  form  he  has  given  the 
namf  Ma ;ii;xi/< <•/»//;»  mrdutiijft  rum. 
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Yms  decide<1  to  o^e  a  ola^nfication  that  will  be  conservative,  not  (lb>turbing  the  more  generally  accepted 
arrangiMiieuti?  of  Hincks  and  Allman,  except  where  they  are  manifestly  mntrary  tu  facte  di;MX>vered 
8U]i«  they  were  proposed. 

Oenas  CAKPAHULASIA. 

Trophotome. — Colony  usually  hranche*!,  soinetinie?*  fascicled. 

Gimo^Mc. — Cfonangia  producing  j^exual  pro«lucti*  which  i>ro*luce  planuhe  and  not  meduBse. 

Campanularia  eloiaa  Nutting,  new  s[iecie&>. 

(PI.  II,  tigs.  4,  6:  pi.  VIII,  tigs.  4-7.  i 

Trophoiome. — Colony  attaining  a  height  of  alK>ut  5  inches.  Stem  and  main  branches  fascicled, 
the  pedicels  sometimes  ojtposite  and  sometimes  springing  from  all  sides  of  the  main  stem  and  branches, 
often  being  directe<l  at  right  angles  t«.»  the  latter.  Hydrothecie  quite  lai^e.  tubular,  with  14  to  Ui  stnmg 
roundeil  teeth,  borne  on  long  slender  pedicels  which  are  a!mulate<l  ju^t  Wlow  the  hydrothetw,  but 
osnally  not  at  the  pn»ximal  end. 

Gimofotne. — Gonangia  borne  on  stem  and  main  branches,  elongate-ovate  in  shape,  truncate  at 
distal  end,  proximal  portion  showing   a   numlx^r  of    very  weak  annulations.     Pe«iicels  ver>*  short.' 
Gonangia  considerably  shorter  than  the  hy<lrotheae. 

DUirihntion, — Station  3853,  south  ittast  of  Molokai  Island.  f>s  5  fathoms:  ^tatiiin  :{85$>.  between  the 
islandii  of  Molokai  and  Maui,  I.'i^i  fathoms;  htation  :$mit,  northwest  of  tlif  i>land  of  l^ysan,  59  fathoms; 
station  4077.  northea.<t  coast  of  Hawaii  Island.  \^  fathoms. 

This  species  evidently  Mongs  to  the  Wrtii-illata  irroup.  havimr  a  stn»ngly  fascicled  stem  an<l 
SLUtterecl  i>eilicels.  It  differs  from  ('.  rerticHhtu  in  the  .«ha|)e  of  thf  hydrotheae  and  gonangia,  and 
also  in  the  arrangement  of  the  peilii'els. 

Campanularia  apinuloaa  Bale. 

A  fragmentar>'  specimen  which  appears  to  l»elong  ti.i  this  si>e<'ies  was  secure<l  at  station  4071,  off 
the  north  coast  of  the  island  of  Maui,  at  a  depth  >>f  52  fathoms. 

OtmiMuuiaria  fpinulv^a  Bale.  Pnx*.  Linn.  >o<'.  NV-w  S«iiith  Waii'>,  III.  ^erie<  2.  l>.v».  TVi. 

Family  C.WIP.WILINID.^. 

Trophfi*ome. — HydnUhecj^  pe<Jiculate,  tubular,  with  an  operculum  compose<l  of  several  converging 
segments  fonning  a  tent-like  structure,     llydrantli  with  a  conical  probo.<cis. 

Gonofomf. — (vonangia  proilucing  either  the  sexual  elements  direi't  or  free  meilusic. 

Oenns  8TEO0P0MA. 

Trophfutome. — Hydrothecse  with  the  distal  ends  iK-vele*!  <»n  •>ppr»site  si<les  and  the  a|>erture  closed 
with  an  o^tervulum  (*omp«iSi'd  of  numenius  segment.*^,  th'.'  whole  rt'siMiiblirig  an  A  tent. 

This  genus,  propose*!  originally  by  I^»f.  G.  M.  R.  I>'vins*'n",  K-eiiis  to  me  to  l>e  pnu^tiirally 
convenient,  whether  a  natunil  one  or  not,  ami  it  it^  therefore  adoptt^l  in  this  jiaper.  There  is  no 
character  ui^\  in  connection  with  the  gomi^ime. 

Stegopoxna  ^Iberti  Nutting,  new  s{)ecies. 

I  PI.  III.  tii;.  1:  pi.  IX.  tig.  1. ) 

Tr^/phomtue. — Colony  attainim;  a  hei'^ht  <A  ti  iiuht'S  or  mure.  Stem  and  branches  fascicled. 
branches  irregularly  alternate  and  thfinselves  «»ften  civing  «»ff  irrcinilarly  disfM>st'i!  branchlets. 
Peditvls  arising  irregularly  from  th**  jn'ripheral  tnlH*>  "f  the  fa.«i<'irle«l  stem  and  brainher'.  HydnjtluH'a' 
ver%'  large  and  slender,  their  l>ases  |>assiiisr  inrM-n-iMy  int«>  the  i>eili»'el.s  which  are  in  a  more  than  onf 
and  a  half  times  as  long  a«  the  hydrothe«'a-:  iiianrin  vnX  away  on  'ipi»*tsite  sidt-s  s*)  a.*  t«i  be  stn>ngly 
bevel^il,  the  lieveled  sides  Wing  titte«i  with  oj»er«  ula.  which  jin*  'iplit  up  inti»  many  narniw,  ribbon-like 


«MedQj«r.  CtenophOKT  og  Hydruiilvr  frn  tfn'inlHr.ds  Vt'stk>>t.  <.>>p<.-Qhjiifeii.  .Sartryk  a£  Vidt:a<fk.  Mf<Mt:l.  fnt  iK*ii 
natork.  Fofvn.  18B2, 85. 
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HtripH  and  meet  in  a  ri<lpe-lik*'  linr  alK»vt'.  The  rtilui^lication  of  the  margin  often  complicates  the 
structure  of  the  operculum,  which  i»  then  itself  duplicated.  Bottom  of  the  hydr«.>theca  with  a  distinct 
septum.     Hydrant hs  l«m^  and  nlender,  with  about  1*>  tt»ntacles  and  a  coni(^l  proboscis. 

(iinioxome. — (ronangia  rather  shorter  than  the  hydrothei'^e  and  nearly  sessile,  slender,  narrrjwing 
very  Kra<lually  Ix^low  and  ending  in  an  operculate  margin  much  like  that  of  the  hydrothecae.  Blast- 
ostyle  bearing  several  male  gonophon^s. 

Distribution. — Station  4102,  l)etween  the  islands  of  Maui  an<l  Molokai,  122  fathoms. 

Stegopoma  gracilis  Nutting,  new  sixHriee. 

(PI.  Ill,  lig.  2;  pi.  vm,  figs,  s,  9.) 

Trophoitome. — Colony  parasitic.  Pedicels  springing  from  a  n<>nfa*«cicled  creeping  stolon.  Hydn>- 
thecfe  nmch  smaller  than  tht»  pre<*eding,  but  otherwise  almost  a  miniature  of  *S*.  gilberti. 

Gonosome. — Gonangia  springing  from  rootstcx'k,  stout,  decide<ily  longer  than  the  hydrotheca',  the 
margin  an<l  (»iH»rculum  as  in  the  hydrothecii*. 

Difitrihudan. — Station  AiMM),  south  of  Kauai  Island,  213  fathoms,  station  4(I1>S,  north  coast  of  Maui 
Island,  95  fathoms,  stati«)n  4101,  betwtvn  Maui  and  Molokai  islands,  143  fathoms. 

The  entirely  different  habit  of  this  s|)ecies  ami  its  constant  differencre  in  size  seem  to  sufficiently 
distinguish  it  from  the  pnu'cding. 

Stegopoma  plumicola  Nutting,  new  s|)e(ries. 

(PI.  Ill,  tig.  3;  pi.  IX,  figs.  2,  3.) 

Trophosome. — Colony  parasitic  on  Lytt}cnrpns  phivuicens  and  consisting  of  sessile  hydrothecse  borne 
on  a  creeping  st«)lon.  Ily<ln)thec}c  smaller  and  more  robust  than  in  S.  gUbeiii,  four  or  five  times  as 
long  as  wide,  the  ends  l>eveled  on  opfM>site  sides  so  tis  t4)  form  2  long,  broad,  iK)inte<l  teeth,  between 
which  the  oiKTculum,  consisting  of  many  narntw  strips,  is  plactnl. 

(ionosome. — (ionangia  sessile  on  the  rootstock,  de<MdtMlly  longer  than  the  hydrothecte  margin, 
circular,  but  with  a  two-Happed  operculum  in  the  shape  of  an  A  tent. 

L/jcalitif. — Station  3939,  northwest  of  the  island  of  Laysaii  1H3  fathoms. 

Oenus  OPERGULARELLA. 

Trophosome. — Stem  not  fiis<Mcled.  Hydroihecjc  ovate  in  outline,  the  margin  not  distinct,  its  distal 
ix)rti(m  l>eing  produce<l  into  a  numl)er  of  narrow  pointed  strips  which  converge  to  form  a  conical 
o}>erculum. 

Gonosome. — The  mature  gonangia  lK*ar  acrocysts. 

P  Opercularella  longicauda  Nuttin^r,  new  sj)ecie8. 

(PI.   in,  tig.  5;  pi.  ix,  ligs.  4-7.) 

Truphnsome. — Colony  ]>anisitic  on  another  hy<lnM<l.  t:rt)wing  in  tufts  of  pe<iicels  from  a  creeping 
rootstiK'k.  Pe«licels  v<*ry  long  and  slender,  not  annulati'd  I'vcn  at  ends,  soinetimi^  five  times  as  long 
as  the  hy<lrothec;e.  Hydrothecjc  small  terete,  very  thin  and  colla|Jsible,  <listal  ends  broken  up  into  a 
many-parted  i>|K.»rculum  which  H»)metimes  introverts  iis  in  Cnh/rr/ln  sijrintjn. 

(lonosomr. — (ionangia  borne  on  the  rootsto<*k,  very  large  in  <>omparison  with  the  size  of  the  hvilro- 
thecic,  <leep  urn-shape«l  with  flarin^r  campaniilate  margin  and  a  Hat  operculum  c<im[X)ee<lof  several  well- 
marked  seirments.  The  single  gonangium  found  almost  j'ertainly  ]»elongs  to  this  s[>ecies,  being  found 
buriecl  among  the  pedii'els  of  the  hy<lrotlie«'a'.  In  diss<»cting  the  rubbish  in  which  it  was  iml)eil«le<i, 
the  short  j)edicel  broke  before  the  connection  with  the  r(.M)tsto<'k  from  which  the  hydrotheca*  sprung 
was  proved. 

Localitij. — Stiition  38.")9,  l.>etweeii  M»)lokai  and  Maiii  islands,  13S  fathoms. 

Oenns  CALTCELLA. 

Trophosome. — Stem  a  cn'ei>ing  i>arasitic  ro(»tst«K'k.  Hydrotheca*  with  adistinct  mai>rin,  above  which 
is  a  distinct,  many-parted  operculum  which  is  often  intn>v«Tte<l. 

Gonosome. — Gonangia  borne  on  the  rootstock,  <>val.  and  bearinjr  globular  acrocysts  when  mature. 
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Calycella  Byringa  iLinnifus). 

Lnralih^. — Station  4098,  north  coasiX  «•!  Maui  Islami.  95  fathoms. 

Thl**  is  the  only  specimen  <if  this  well-known  si>efies  that  I  have  found  in  the  collection. 
Sertularia  tyringii  Linnatus.  S>>1.  Nat..  1311.  IT'TT. 

Family  LAFOEID.^. 

Trophot^fvue, — Stem  fa^icled.  oonsistinir  of  an  axial  and  several  peripheral  tube?,  or  else  simple  and 
consisting;  of  a  creeping  ruotstock.  Hydrotheixe  tubular,  without  <»pen-ulum.  Hydranths  with  a 
conical  proboscis. 

Gowifomr. — Gonansria  aggregated  in  gn>;ip9or  maseie:?  calle«l  "  copinnia  '*  masses.  This  family  was 
deecnbed  by  Hinck.*!  in  1S68.  In  18S8  Allman.  in  his  Challenger  Report,  instituteii  the  family  Peri- 
siphonidaf,  in  which  the  first  or  type  genus  was  Ijxi'ii'n,  the  tyj>e  of  Hincks's  family  Lafoeida*.  This 
latter  fact  jastities  us  in  retaining  the  family  Lafoeida',  modified,  however,  by  the  introduction  of  the 
character  of  the  stem,  which  was  first  fully  appreciate<l  by  Allman. 

Oenns  LAFOXA. 

Trftphrt^ime. — Stem  polysiphonic.  Hydrothecse  tubular,  without  diaphragm,  and  never  adnate  to 
the  axial  tube. 

Gonofome, — A  true  ''I'oppinia"  mass,  gonangia  fiask-shaped,  with  a  single  terminal  aperture. 

LafoSa  dumosa  (Fleming). 

This  widely  distributed  species  was  found  at  thret*  stations,  namely:  Station  3824,  south  coast  of 
Molokai  Island,  228—198  fathoms;  station  .'K59,  between  the  islands  of  Molokai  and  Maui,  138  fathoms; 
station  4101,  between  the  islands  of  Maui  and  Mr»lokai,  143  fathoms. 
Sertularia  dumon  Flemiiig.  £4liDbiirKh  Phil.  Ji»iir..  lyjb.  II.  «3. 

LafoSa  fruticosa  i  Sars ). 

Fine  specimens  of  this  species,  with  the  giin«:»some  well  ilevelopel.  were  secured  at  station  4079, 
near  Maui  Island.  14,3  fathoms.  Others  were  s*»cure«l  at  station  40t>*>,  nnrtheast  roast  of  Hawaii  Island, 
176  fathoms,  and  at  station  4077,  between  Hawaii  and  Maui  islands.  99  fathoiiLs. 

*'  CampOHHlaria/ruticoM"  Sars.  RtrL-^-  i  L<^if<.iU'ii  •»g  FinmarkeD.  1>.  IntO. 

LafoSa  contorta  Nutting,  new  s))ecies. 

(PI.  III.  fig.  6;  pi.  IX.  figs.  8,  9. ) 

Trophowme. — Colony  parasitic,  growing  from  a  twiste^l  n><3tstock.  Hydrothe<^e  sessile,  tubular, 
ver>'  long,  and  often  bent  and  twiste«i  in  various  ways:  a{>ertun^  round;  margin  slightly  everted  and 
often  many  times  re«luplicate*l.     No  operculum  nor  hydrothei-al  septum. 

Gontjfijme. — Not  known. 

DiMrihutmt. — Station  :J949,  north  of  I^ysan  Island,  •'>9  fathoms:  station  4U12,  between  the  islands 
of  Maui  and  Molokai.  122  fathoms. 

The  hydrothecae  are  longer  in  proportion  to  their  width  in  thi.-;  si»t^'ifs  than  in  any  other  that  I 
have  seen,  and  the  extent  of  reduplication  of  the  margins  imy.)arts  a  highly  ornamental  effect. 

Oenas  LICTOBELLA. 

Trophofome. — Stem  fascicle<l.  Hy«irolhe<;i-  |»<'ilnnculate.  never  adnate  t«  ►  the  axial  tul^.  iliaphragm 
usually  present.     Nematophores  often  found  «.»n  branches  just  Ivlow  the  hydnithecie. 

Gonrjsomi. — Gonangia  aggregateil.  with  curiously  pnitul>erant  '••^houMers''  on  one  or  two  siiles  of 
the  tll^tal  end.  These  are  horn-likt*  pnHes.«cs  which  may  curve  upwanl,  or  dowuwanl,  or  be  directed 
straight  outwanl.  acconling  to  the  S|)eiries. 
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Lictorella  halecioides  (Allman). 

(PI.  X,  fijw.  1-4.) 

Oonwome. — (Nut  henitofore  desicrilHHi.)  iTonan^ia  forming  a  tnie  **coppinia"  masB,  obovate  in 
^neral  form,  with  one  Hliouhier  pro^liU'CMl  into  a  (*onspi(rnoii8  h(M>k  that  )M>n(lH  ovor  tlie  gonanKiiim. 
The  gonaiigia  are  firmly  adherent,  the  oonneetion  not  lH*in^  (lir«4jlve<l  by  IhhHii^  in  ])ota:^h.  Fig.  I, 
pi.  x,  Hh(»wfl  a  <To^<8  Boetion  of  the  masH  an<i  8tem,  and  altx)  the  (Mmnection  l)etween  pouie  of  the 
gonangia  and  the  (*om]M)nent  tu)>eH  of  the  nteni.  The  h(K)k  is  niueh  broa<ler  in  front  view  than  in  its 
lateral  ai<i)ect,  a.**  shown  in  tigs.  2-4. 

This  is  one  of  the  most  abundant  s[H>cies  in  the  collection,  U^ing  fonnd  at  t^tation  3854,  fN)uth  cftaBt 
of  Molokai  Island,  134  fathoms;  station  385(>,  betwtM'n  the  islands  of  Molokai  and  Maui,  127  fathoms; 
station  3859,  lK>tween  the  islan«ls  of  M<»lokai  and  Maui.  13S  fatlioms;  station  38($.S,  lietweenthe  islands 
of  Molokai  ami  Maui,  127  fathoms;  station  393(),  north  <»f  the  island  of  Laysan,  130  fathoms;  station 
3939,  north  of  the  island  of  I^ysan,  Kk^  fathoms;  station  409S,  north  i*oa8t  of  Maui  Island,  95  fatbonis- 

Lnftra  hnUriovtci  Allman,  Hyiln»i«l«  o{  tin*  I'ttn-upiue  Expedition.  Trans.  Zo<»l  Sck*.,  Vol.  VUI,  1878,  472. 

liictorella  cervicomiB,  new  s^Miies. 
(PI.  IV,  tig.  1;  pi.  X,  tigs.  .V9. ) 

Trophoitomr. — Colony  tlal)ellate,  small,  very  <lelicate  and  graivful,  attaining  a  height  of  about  an 
ineh  and  a  (piarter.  Main  stem  and  larger  branches  fascicled.  Branches  sulialternate^  most  of  them 
monosiphonic,  sinuous,  divided  into  regular  internod<*s,  i-ach  of  which  In^rs  a  strong  process  near  its 
middle  from  which  a  [KMlicel  springs.  Hydrotheca*  deep,  tubular,  cyathiform,  projecting  forwaril  and 
outward,  ending  in  a  round  aiK*rture  with  even  margin,  the  ])roximal  end  passing  insensibly  into  the 
[ledicel  from  which  it  is  seimnited  by  an  int<Tnal  diaphragm.  At  the  liase  of  each  j>eiiicel  there  is  a 
true  nematophoni  containing  a  sarcostyle  and  a  nemat<K\vst  Iwittery. 

(iifuuKoiiu: — (ionangia  forming  a  "coppinia"  nia.«<s  tm  the  main  stem,  roughly  triangular  in  out- 
line, the  distal  ends  l>eing  the  bma<ler  on  account  of  the  opjM>site  shoulders,  which  are  <juite  ^tm- 
spiouous  and  end  in  roun«l  ai»ertures.  Mi<lway  between  these*  sh<iul<le's  there  is  a  short  neck  ending 
in  a  thinl  ai>erture.  The  individual  gonangia  are  borne  «»n  short  hranchlets,  which  i*ontinue  l)eyond 
them,  arching  over  ea<'h  gonangium  t-o  as  to  form  a  protiH'ting  network  «)f  such  branches  over  the 
aggregate<l  gonangia.  This  structure  seems  to  resemble  tjuite  closely  the  phylactogonia  found  in 
certain  genera  «>f  plumularian  hydroi<ls. 

/ywv///7//.— Station  38r>9,  U'twccn  the  islands  of  Molokai  and  Maui,  138  fathoms. 

This  is  one  of  tlie  most  beautiful  and  graceful  hydn>i<ls  that  I  have  seen.  The  gonosome  is 
unique  in  certain  features,  but  the  siK.»cies  doubtless  iH'longs  in  the  genus  Licloreila.  The  nemato- 
(>)iort;s  are  indistinguishable  from  some  of  those  found  in  the  Plumulari<lff^. 

Oenus  FILELLUM. 

Tmphostuin: — C'olony  j>arasitic,  gr<»wing  from  a  cri»eping  nnitstock.  llydrothectc  tubular,  greatly 
curve*!,  the  distal  portion  l»eing  adnate  t<t  the  stem  or  to  the  hijst. 

(iuno»<tme. — (ionangia  forming  a  true  **coppinia"  mass,  much  as  in  the  genus  Lafom, 

Filellum  serpens  (lIa.sMcll). 

.Specimens  of  this  well-known  form  were  notice*!  while  other  sj»ecii»s  were  being  ezamineii,  but 
the  sjH'cies  and  station  nundn^rs  were  not  noted  at  the  time,  and  1  have  ln^en  unable  to  find  them  on 
goinir  over  the  collection  again.  I  am  «'onlident  that  I  s:iw  them,  and  it  can  l)e  readily  understoo*! 
that  they  could  well  Ik*  overlooked  in  g<»ing  over  such  a  (piantity  of  material  a  second  time. 

Oiiiijmnii/iin'a  i^iih iig  I[a>.*i(.>ll,  Zoologist,  Vol.  VI,  1H4>.  No.  »iy.  222:i. 

Oenus  GRYFTOLARIA. 

7>o/;//o>to;/<r.— Stem  fascicle<l,  with  an  axial  and  peripheral  tuln's.     I ly«lrothei9e  without  peduncle**, 
and  adnate  ti>  some  extent,  at  least  in  the  distal  parts  ut"  tin*  Ijranches. 
Gnuoituim. — A  comjuict  "c<»ppinia"  mass,  much  as  in  Lnhmt. 
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This  genus  wa«  originally  <lefineil  by  Buisk.  Allinan  revise<l  it  in  his  Challenger  Report,  page  37, 
as  having  wattere^i,  sac-like  gonantna.  In  IIHX)  Be<lot.  in  liis  **  Hy«lraires  provenant  <1es  canipajme** 
de  rHirundvlle,"  page  21,  descTil»eg  an  allif<l  form,  Pt-riitlphonin  jHtHnatn  Allinan,  which  ha.^^  a  tnie 
**coppinia*'  mass  and  al^j  a  few  i^-attert-d  gonangia.  He  suggests  that  these  latter  may  be  gonangia 
of  a  different  sex  from  thc>se  in  tfie  **<«»ppiuia"  mass,  and  cites  my  own  description  of  the  gonosome 
of  ImVmh  ihimfjMj^  in  which  the  two  sexes  are  present  in  the  same  colony." 

Thi**  author als«>descril>es  the  gonosome  of  Cr;fj'tohiria  cmfrrin  Allman.  which  is  a  tnie  "coppinia" 
mass,  and  which  Allman  himself  describe<l,  but  afterwards  considered  as  a  parasitic  organism  not 
belonging  to  the  species  on  which  it  was  found.  ^ 

Cryptolaria  pulchella  Allman. 

This  is  one  of  the  most  abundant  si»ei-ies  in  the  cT)lIection.  It  was  originally  found  in  the  f  'hallenger 
collection,  dredge*  1  near  Honolulu. 

IMntrihittion. — Station  .'i809,  south  <'oa.>-t  of  Oahu  Island,  12o  fathoms:  station  .'^814,  off  Diamond 
Head,  near  Honolulu,  284  fatlioms;  station  3H48.  soutli  coast  of  Molokai  Island,  73  fatlioms;  station 
3849,  south  coast  of  Molokai  Island,  7:i-43  fathoms;  station  3858,  l)etw«*n  Molokai  and  Maui  islands, 
128  fathoms;  station  3859,  between  Molokai  and  Maui  islands,  138  fathoms;  station  3863,  between 
Molokai  an<l  Maui  islands,  127  fathoms:  station  40>8.  northeast  cf>ast  of  Maui  Island.  18  fathoms; 
station  4098,  north  coast  of  Maui  Island,  95  fathoms;  station  4101,  between  the  islands  of  Maui  and 
Molokai,  143  fathoms. 

CryptiAaria pidchtUa  Allman.  ('halUnfyr  RffK)n.  Th».-  Hydmida.  Pjirt  II.  iO.  \>>A. 

Cryptolaria  symmetrica  Nutting,  new  species. 
(PI.  IV,  fig.  2;  pi.  X,  figs.  10,  11.) 

Trophottome. — Colony  attaining  a  height  of  al><nit  7  inches.  Stem  and  branches  fasciclerl 
thn»ujrhout,  main  branches  irregularly  disfK^sed,  but  on  npjvisite  sides  <»f  the  stem,  ultimate  branches 
sulj<ip|M»site,  the  whole  stnicture  lH*ing  flaU*lIate  in  form.  Access<jry  tuf>es  reachiner  to  the  tii>s  of  the 
ultimate  branchi'S.  Hydroihecie  springing  from  the  axial  tul>e  and  projecting  l>etween  the  accessory 
tul>es,  their  distal  ends  curving  gra<*efully  outwanl,  regularly  alternating.  The  hydrothtn'a*  on  the 
distal  parts  of  the  brancfies  are  without  reiluplication  of  margins:  those  on  other  ]»arts  of  the  c<»l«»ny 
have  the  margins  extensively  re<luplicate<l.  giving  an  appearance  of  extensive  annulations.  The 
hydrothecse  are  much  smaller  than  in  other  species  of  the  genus  that  I  have  seen,  are  slender  an< I 
graceful,  and  symmetrically  disposed. 

GonfvKtme.  — U  n  k  no  w  n . 

IHatrihntion. — Station  I5S54,  njuth  coast  of  the  island  of  Molokai,  134  fathoms;  station  3X63, 
between  the  islands  of  Molokai  and  Maui,  127  fathoms;  station  3H71,  l>etween  the  islands  of  Molokai 
and  Lanai,  13  fathoms;  station  3987,  north  of  the  island  of  Kauai,  55  fathoms;  station  4079,  north  of 
the  island  of  Maui,  143  fathoms;  station  4100,  I x-t ween  the  islan<ls  of  Maui  and  Molokai,  1'^  fathoms: 
station  4135,  north  of  the  island  of  Kauai.  225  fatlioms. 

This  species  is  of  a  golden  yellow  c<»lor  and  is  one  of  the  prettiest  in  the  collection.  By  clearing 
with  potash  the  conne<'tion  betwc»en  the  hydrotliecie  and  the  axial  tul>e  can  Ix*  demonstrated,  as  well 
as  the  fact  that  the  hydrothe<-a-  are  partly  a<lnate. 

P Cryptolaria  operciilata  Nutting,  new  species. 

t  PI.  Ill,  fig.  4:  pi.  X,  figs.  12-14.  I 

Trophonome. — Colony  (inc^omplete  >  alKnit  2  inches  high,  flal>ellate  in  form.  Stem  and  all  but 
ends  of  ultimate  branches  fas<"icUMl.  the  tuU>  bvinir  continuous  with  the  cavities  of  the  hydrotheca*, 
there  l)eing  no  diaphragms  nor  i»tMlirels.  Hraiiches  irn^ularly  disjH»se<l,  the  ultimate  ones  Inking 
sabalteniate.  Hvdn»thec;e  tubular,  (urve<i.  varviiii:  irreatlv  in  the  extent  <»l  immersion  and  e<iuai  in 
calil^er  thnmghout;   margins  very  thin  an<l  collapsible.   en<ling  in  two  <»p{M»site  broad   jKiints,  and 

opToc.  V.  .S.  Nat.  Mus..  Vol.  XXI.  1^99.  7M. 

frSee  AUman,  Hydroidsof  the  Gulf  .Stream,  p.  IT.  ISTT:  and  Challenj^er  kL'j«)rl.  The  Hydn>iila.  I»ari  II.  i^.  1588. 
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pupportiny:  a  l)ivjilv(*  oi)erculani,  the  Htructurt*  of  wliich  is  tto  delicate  at*  to  Ih*  hard  to  decipher,  the 
appearaiKt*  ^x^ing  tlmt  of  the  opercuhiin  of  the  genus  Stetjo/Hfina. 

(rOfnjit(t}ite. — Not  Ivnown. 

Di4(trihntinn, — Station  3<S59,  ]K'twe<*n  the  islands  of  Molokai  and  Maui,  K^  fathoms. 

It  is  likely  that  a  separaU^  genus  should  be  instituted  for  this  sj)e(*ies  and  (Yifptotarin  f/enirnOUa 
Allman",  \yoth  of  whiith  differ  from  all  oth<T  known  inemU^rs  of  the  genus  in  having  a  well-niarke<i 
operculum. 

Family  SEKTl'LARII).^:.'' 

Trophomme. — Hydranths  with  a  conical  prolH)scifl.  Hydrothecw  sessile,  adnate,  or  partly 
eml)e<ided  in  the  hydnK*aulus,  arninge<l  definitely  in  more  than  a  single  row.  An  operculum  of  leas 
than  live  parti?  almost  always  present.     Nematophores  wanting. 

Gonosome. — (Jonophon»8  always  inclowHl  in  gonangia  and  never  i>nMlucing  medusoid  forms. 

Oenns  8EBTULARIA. 

TrophoAome. — Hydrothecie  in  o{>i)osite  or  sulK>p|>osite  jmirs,  each  pair  l>eing  normally  borne  on  a 
separate  interno<le  of  the  hydrocauius.     Opt»rcuhim  normally  of  two  fla{)S. 

(ioruniome. — (Jonangia  oval  or  ovate,  with  a  short  collar  and  broad  aperture,  and  no  internal 
marsupium. 

Sertularia  snyderi  Nutting,  new  species. 

(PI.  IV,  fig.  5;  pi.  X,  fig.  15.) 

TVophosome. — C>)lony  unbranched,  attaining  a  height  of  al)out  one-thinl  of  an  inch.  Stem  simple, 
straight,  slender,  with  no<les  ol)scure  or  al)scnt,  but  when  evident  alxtut  midway  l>etween  the  pain?  of 
hydrothetrte.  Hydrothwjc  exceedingly  slender,  strictly  opjH>site,  but  l)orne  on  front  of  stem,  s<.)mewbat 
pistol -shajKHi,  the  butt  of  the  pistol  rcpre.*HMiting  the  proximal  portion  of  the  hydrotheca,  the  inner 
side  of  which  is  contiguous  with  its  fellow,  the  distal  three-fourths  lieing  free  and  l)entoutwani  nearly 
at  a  right  angle  with  the  stem.  A|H*rtun»  with  two  large  oi)posite  teeth  and  a  minute  suiierior  tooth. 
Operculum  very  delicate,  l>ut  ap|>arently  of  two  valves. 

(ionoKome. — Not  known. 

Ijocalitih — Station  3i)3l),  northwest  of  the  islan<l  of  I^ysan,  1*>3  fathoms. 

This  sjHH'ies  has  the  most  slender  hy<lrothecii*  that  I  liave  seen  in  the  genus.  It  wa8  found  growing 
as  a  parasite  on  a  plumularian  hydroid. 

Oenns  8EBTT7LARELLA. 

TrophoAome. — Hydrotheci«'  blserial,  strictly  alternate,  witli  an  o|)erculum  almost  always  composed 
of  3  or  4  strong  triangular  segments. 

Gotnn<(iiii('. — (ionangia  usually  ornamenttMl  with  annular  ridges  or  corrugations.  Aperture  at  the 
end  of  a  trum|H»t-shai>ed  tuln^  or  else  surrounded  by  blimt  spines  or  iKxlules. 

Sertularella  lata  (  Bale). 

Diitrihutlon. — iStation  3H48,  south  c<nist  of  the  island  (^f  Molokai,  44  fathoms;  station  3854,  south 
coast  of  the  island  of  Molokai,  134  fathoms. 

Tkuiarialiita  Balo.  CalaloKue  i»f  thr  Aiislralinii  Hydroid  Z^Hiphyt^-s.  12«»,  1SS4. 

SertiUarella  dentifera  Torrev. 

(PI.  XI.  tig.  1.) 

Gtmosomc. — (Hitherto  nndescrilH'<l. )  (Jonangia  ovate,  .strongly  annulate<l  throughout,  and  with 
a  verv  small  tubular  n<*ck  around  which  a  collar  arises. 


itrh<iUfH;/fr  lU'p(irt.  Tin-  IIy«ln»i»la.  Part  II.  p.  41.  1S*<h. 

''Thet'Iassifioalidn  of  f,'i'n.Ta  in  this  family  ami  in  tlu'  Pluiimlari<lu'  is  the  same  as  that  adopted  in  the  author's 
monograph.  •  Am^/rican  Hyilr«.i<ls,'  Parts  I  ami  II.  piiblislu'«l  bytlifl'.S.  Nati(»nal  MiisiMim  hh  Special  Bulletin  No. -1.  The 
d«!finitionH  used  in  the  prt'scnl  work  aro  somewhat  ahridKfl.  but  practirnlly  the  same. 
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Distribution. — Station  8S1S.  off  Diaiii<)n<l  Hoa<l.  near  Honolulu,  2t)3  fathoms;  station  3854,  south 
coast  of  Molokai,  134  fathoms;  station  38^3,  lK*tw<.*en  the  islan<i*<  of  Molokai  and  Maui,  127  fathomn; 
station  .3968,  near  French  FrijrateSh<»al,  14A  fathoms:  statiim  4101.  Ijetween  the  islands  of  Molokai  and 
Maul,  143  fathoms:  station  4102,  l>et\veen  the  islands  of  Molokai  and  Maui,  122  fathoms. 

S^rtulartUa  dt-nttfera  Torrey.  Hy«lroids  of  tliv  Parific  vtMst  of  North  America.  t;i.  KvJ. 

Sertularella  torreyi  Nuttinjr,  new  sjieeies. 

(PI.  IV,  %.  4;  pi.  XI,  ligs.  2.  3.) 

Tropho*oine. — (^olony  < incomplete)  attaining  a  height  of  al>out  2  inches.  Stem  not  fasciclc^l, 
<livide<J  into  rejnilar  interno<lc»s  ea<*h  of  which  l>ears  a  branch  and  2  hydrothe*-:!*  on  one  side  and  a 
single  hydnHheca  on  the  other.  Bran<*hes  regularly  alternate,  not  divide<l  into  intemodes.  Hydn>- 
theoe  immerse<l  lu-arly  to  their  aiK-rtures,  mtxlerately  <listant;  margins  with  2  opi>osite  lateral  teeth 
and  hanily  a  sigm  of  the  other  2;  valves  of  the  oi>erculuiii  not  constant  in  numl>er. 

(ionn^onw. — Gonangia  l)orne  on  main  stem,  very  deeply  un*eolate,  with  slightly  flaring,  campanu- 
late  margin  marke<l  by  a  series  of  broa<l  sinuations  which  corresjwnd  to  broad,  shallow  longitudinal 
corrugations  reaching  fnmi  the  margin  alK)ut  halfway  down  the  sides  of  the  gonangia.  Aperture 
exceedingly  bniad,  sometimes  furnished  with  a  membranous  o|)erculum  which  is  irregularly  raptured 
for  the  escai>e  of  the  sexual  elements. 

DiiUrihution. — Station  3949,  south  (^>ast  of  the  island  nf  Molokai,  70  fathoms;  station  4003,  off  the 
is]an<i  of  Kauai,  751—106  fathoms. 

The  gonangia  ttt  this  spe**ies  are  of  very  ex<vptional  form  for  the  Sertulari<la'.     I  know  of  no 

other  sjiecies  of  Serinlnr^lhi  with  this  tyjie  of  gimangia,  a  type  not  infriNjuently  found  among  the 

Campanularidar. 

Sertularella  crenulata  Nutting,  new  species. 

(PI.  IV,  tig.  3:  pi.  \i,  tigs.  4-7.) 

Trftphftmme. — Colony  alxiut  3  in<'hes  high.  Stem  and  prDximal  jiart  of  main  branches  fascicled, 
distal  |>arts  of  branches  mon<»siphonic.  Branches  alternate,  m«xlerately  geniculatefl.  Hydnnhec«* 
rather  long,  curving  gently  outwanl  and  ending  in  a  s«|uare  margin  and  a  4-flappe<l  open^ulum.  The 
whole  b«Kly  of  the  hydn»tlK»ca  is  closely  ami  evenly  annulati*<i  with  tine  rugr>sities  which  are  clear-<*ut 
and  evenly  distributed,  making  a  very  striking  and  l)eautiful  oniainentation. 

G^moitoin*: — Gonangia  oval,  strongly  aimulate<l  throughout,  and  with  an  ai»erture  surrounde«i  by 
4  une^iual  jKiints  or  teeth.     The  gonangia  are  aggregatiKl  on  the  distal  parts  of  the  colony. 

DiMrihution. — Station  3848,  south  c(tai*t  of  the  b^land  of  Molokai.  44  fathoms;  station  3854,  south 
coast  of  Molokai,  134  fathom.s. 

This  is  a  very  striking  and  Ijeautiful  sinxnes,  and  is  more  closely  annulate<l  than  any  other  of  the 

genus  that  I  have  seen.  

Oeniu  PA8TTHEA. 

Trophofome. — Hydrotheca?  strictly  opjxjsite,  arrange*!  in  grouj«  of  jiairs,  a  group  to  an  intern<.Kle, 
the  upper  pair  being  smaller  and  differing  in  sha(>e  from  the  lower;  margin  bilabiate,  with  a  2-flapped 
operculum. 

Gonot^^mr. — Gonangia  oval,  aix.*rture  largi*.  <'<»llar  round  and  narn.)w. 

Seriularia  quadridrnUtta.  Kllj>  A:  J?<»lttndvr.  Nat.  Hist.  Zooph..  IT**.  57. 

Pasythea  quadridentata  Ellis  and  Solander. 

Spei'imens  of  this  widely  distributeil  si>ecies  were  taken  at  station  .39rtS.  where  the  depth  was  14J 
fathoms,  but  as  they  were  atta<"ht»«l  to  pelagic  algj»*  they  proliably  came  iroui  the  surfa^v.  The  station 
was  near  French  Frigate  Sh<ml. 

Oenas  TUUIASIA. 

Trfjphtj».ime. — Hy<lrothecje  sul>opp<.»site  to  alternate,  more  than  two  to  an  intemo«ie,  margin  smooth 
or  with  I  or  2  teeth,  operculum  with  1  aU'auline  flap  (  very  exi-eptionally  with  2  flaj»s).  Hydrothecit* 
nsuallv  more  or  less  immersed. 

Oowjsfjme. — Gonangia  oval,  with  large  terminal  aperture,  and  with  1  or  2  spines  or  horns  at  the 
shoalden. 
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Thuiaria  fenestrata  Kale. 

Distrihatiou. — Station  Wi^Tv^^  north  of  I^ysan  Island,  'J^^  futlioniH;  ntatiun  406K,  northeast  of  Maui 
Island,  14  fathoms. 

ThuUiria/fMiftnitu  Biik-.  OitaloKno  of  tlu*  AU}<tnillHii  Ilydniiil  Ztmiiliytcs,  IIG.  IHM. 

Oenns  DIPHABIA. 

Trvphfjittnm: — Ilydrothocii'  luHrrial,  opiMn^itr  or  ultrrnato,  ajHirtiire  broad,  operrulnni  evident  and 

(•onHistin>;  uf  a  Hin^lc  adrauline  i\a\}. 

(wtmfMotne. — ( ronan^ia  unnally  with  an  internal  inarsu])iuni  and  often  marked  with  8pine»  or  lobee 

on  it«i  distal  ]K>rtion. 

Diphasia  palmata  Nutting,  new  Hi>eeieH. 

(VI  IV,  %.  «;  pi.  XI,  iif^.  8-10.) 

Tmpho»oiiu\ — t'olony  attaining:  a  height  of  alMuit  1  ineh.  Stem  not  faHcicliNl,  smooth  without 
nodes  or  hydn)thee}r  for  w)nie  distance,  break inj:  Hudileidy  into  a  nimilvr  of  widely  divergent 
branclu^H,  whieh  a^ain  divide  into  Immrhlets,  all  bein^  in  the  name  jilane.  BraneheH  with  very  faint 
ncHl(*fl  just  above  tlu^  hydrothee:c.  IIydrothe<'ii'  niueh  an  in  iK  nnntc^^  opposite,  tubular,  their 
])n)ximal  three-fonrthn  vertical  and  jiarallel,  their  distal  |H»rtion8  being  bt*nt  abruptly  outward. 
Margin  even.     0{>ercu1nni  of  a  single  strong  adcauline  flap. 

<^»V)wowmf.— <lonangia  (female)  Injrne  in  rows  on  fnmt  of  branches,  eaeh  composed  of  four  verb- 
uneipial  gonangiai  leaves,  on<'  of  which  is  much  longer  and  broa<ier  than  the  others,  imjiartinga  ver>- 
unsynnnetri<-al  api)earan(V  to  the  whole  gonanginm.  1/eavc^  notched  m^ar  their  ends  in  some  leases. 
Then<  is  an  evident  internal  marsupinm  of  the  \\\m  characteristic  ni  the  gimus. 

lAtodlitif, — Station  .'$854,  south  ctuu^tt  of  the  island  of  ^lolokai,  134  fathoms. 

This  is  a  well-niark(r<i  hikmucs  of  a  genus  that  has  no  other  typii*al  n^presentative  this  far  to  the 
south,  so  far  as  1  know.     The  manner  of  branching  is  very  unusual  in  DipJuutia, 

«  Oenns  8YHTHECIT7M. 

TVnphosomt'. — Bran<'he8  op|>osite,  with  regular  ncnles.  Ilydrotheeal  mai^gins  amooth,  nmnd, 
often  rinnntMl  or  re<hiplicate<l.     Operculum  apjuirently  wanting. 

(tonottome. — Gonangia  si)ringing  from  the  interior  of  liyjlrothe<';e,  where  they  replaiv  hydranths. 

Synthecium  tubithecuxn  (A  11  man). 

DiMrihiitlfiti. — Station  :^m,  south  coast  of  the  islan<l  of  Molokai,  7U  fathoms;  station  4053,  north- 
east coast  of  the  island  of  Hawaii,  L'i)  fathoms. 

This  species  has  not  lH»f«)re  U'en  reported  from  the  l*acilic. 
Sertnlaria  tuhith* ni  .\lliimii,  Mcin.  Mus.  ('(nnp.  Z«m»I.,  Vol.  V.  1S77.  Nu.  2.  24. 

Syntlieciuxn  orthog'onia  (Busk). 

J/)ca}itif. — Station  4()()8,  northeiist  coast  of  Maui  Island,  14  fathoms. 

But  a  single  fniginentary  s{XH-iriien  was  fouiul.     It  agrees  well  with  the  figure  and  description  given 
by  Bale  (procee<lings  of  the  Linna>an  Society  of  New  South  WaU*s,  1888,  jiage  767). 
Si^rtularin  ttrthtgonin  Bunk.  VoyftRc  of  Hntthttnnkt  (Narrativt*.  A|t|Hfiiinx  IV.  1x52). 

Family  PLUMIUKID.-H. 

Trophoaomc. — Hydn)thecjv  adnate  to  hydnK-aulus  and  on  <»ne  siile  only  of  hydrocladia.     Ilydranths 

with  a  conical  jirolmscis  and  a  single  wliorl  of  liliform  tentacle?*. 

^fV>/;fyx/;y//#.  — (Jonangia  often  inclose<l  in  corbulie,  or  protect^'tl  by  special  nematophorous branches. 

Me<lusa*  never  pnxhiccd. 

Oenns  PLUMULARIA. 

Tvo/fhoMomt: — (\enosarc  of  stem   not  canaliculat*'*!,   hydrocladia   unbrancheil,  hydrothet«*  with 
.«mooth  mai'gins,  neiiiato]>hores  always  movable,  ui>t  adnata'. 
Oonoffoim'. — i.ionaugia  simple  sac-shaped  or  bottle-.«<haiXMl. 
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Plumularia  corruguta  Niitiiii^. 

Jjtjralitij. — Station  4102.  north  n)a-«*t  of  th»-  islan«l  of  Maui.  122  fathoms. 

Thi>?  si>e<'iiuen  agrees  closely  with  thost*  rolle<-tfMl  hv  Kichanl  Kathbun  off  the  o»ai»t  *>i  Brazil. 

PlitthHi'iri'i  o.frrmpitn  Nuitinc.  Aravri<-an  IIy«ir«ti<l«i.  lyiO.  I'art  I.  tVI. 

Plumularia  Jordan!  Niittinjr.  new  s|>eoies. 
[V\.  VI,  tiir.  o:  |»1.  xii,  t\^.  1-2.) 

Tropht^tonw. — Colony  «lark  in  color,  rigid  in  hahit.  flabellate  in  fonn;  main  stem  fascicle*!,  strongly 
geniculate:  branches  arising  from  |H^ripheral  tul>es,  nearly  straight,  fascicle*!  proximally,  simple 
(iistally.  l>earing  j>innate  branchlet.'^  wliich.  like  the  distal  parts  nf  main  branches,  are  divided  into 
regiilar  intenioies,  ea<*h  i»f  which  bear-  a  hydnM-la<lium  on  a  strun.:  pnx'ess  near  its  di.<tal  end,  the 
pro<*ei«*  showing  a  coniail  pmtuK'rant  e  on  its  upi>er  side.  Hydr»»cladia  subalteniate.  th«»se  on  eacli 
gide  iH'inff  alternately  rai.<e<l  and  de{>res.'ie«l.  as  viewed  under  the  lens,  so  that  the  hydnx'ladia  on  each 
side  occupy  two  distinct  planes,  a  very  exceptional  character.  Hydnx'latlia  divide«l  into  regularly 
alternating  hydrothet-ate  and  intemieiliate  interno<les,  the  former  l)eing  al»ut  twice  as  long  as  the 
latter  and  bearing  hydnitheese  just  below  their  middle.  Hydrotlu^ie  small,  cylin<lrical,  margin 
even,  scarcely  flaring.  Neniatoi>hort\<  large  in  pro[>ortion  to  the  hydrothecfe,  the  supracalycine  pair 
arising  from  a  \t(>\u\  aU:»ve  the  hydn)the<'al  margin;  a  mesial  nematoj>hore  on  the  proximal  end  of 
each  hydrothec:ite  intern<Kle,  another  near  the  i>roximal  end  of  each  interme<liate  intermxie,  and  a 
pair  on  the  uj»i>er  si»le  of  each  of  the  prf)cesses  from  the  stem  or  branch  supp<»rting  hydrtK-ladia, 
these  lieing  the  only  cauline  nematophores.  Hydranths  verj-  large,  not  cajiable  of  retracting  within 
the  hydrotht-i-se. 

iwtjnt\.<f}in*.  — Not  known. 

Txjriilitfj. — Station  89:^.  near  the  island  of  Laysan,  79  to  1.'^  fathom.s. 

This  >f»ecies  is  unique  among  th*'  Plumularidae  in  thedisj>osition  of  the  hydn.H-ladia  in  two  planee 
on  ea«.*h  H<le.  and  is  of  a  |»e<uliarly  stiff  and  rigid  habit,  an<l  the  main  stem  is  more  plainly  geniculate 
than  in  any  other  spi-cies  of  the  genus  with  whi<*h  I  am  a<\iuainte<l. 

Plumularia  delicata  Nutting,  new  sf»ecies. 
•  ri.  v.  tig.  2:  pi.  XII.  tigs.  :i-o.  i 

Trtipho4t*fmf. — Colony  attaining  a  height  of  alnnit  »>  inchcfs.  Stem  simple,  divided  into  regular  inter- 
nodes  each  of  whi<h  l^ears  a  hy«lnK*ladium  fr«»m  a  pr<x*ess  near  its  distal  end.  Hydnx'ladia  divide«l 
into  alternating  hydrodiecate  and  intermediate  iiitemo<Jes,  each  of  which  has  an  internal  chitinous 
thickening  near  each  end  and  all  of  which  are  longer  than  in  allieil  species,  the  hydn>thec:ite  inter- 
nodes  being  ab<»ut  twice  a<  long  as  the  others  and  l>e:iring  the  hy<lnithecie  a  little  al>ove  their  middle. 
Hydrothecse  cup-shape<l,  alxmt  as  high  a*  broad,  anterior  profile  .^Jtraight.  Nematopht»rt»s  large,  a 
supratalycine  pair  and  2  mesial  ones  to  each  hydnUhwate  inteni<Kle.  and  2  mesial  ones  to  ea«*h  inter- 
mediate intenuMle. 

Ooutj^jiiu. — <Tonangia  lx>ttl€r-shaj)e<l.  but  stouter  than  those  <»f  /'.  intnctn,  l>orne  on  fnjnt  of  stem. 

Difiribtit'tfm. — Stati«»n  .'iH42,  south  coast  of  M«»lokai.  49o  fathoms:  station  4072.  north  coa«^t  of  the 
island  of  Maui,  56  fathoms. 

This  9j>e<*ies  is  nearest  to  /'.  jmhiuri  Nutting,  but  differs  in  l»earing2  mesial  nematophores.  instead 
of  1,  on  each  intern* wie  of  the  hydnM-ladia:  and  in  having  much  longer  iiit^^nneliate  intern<jdes. 

Plumularia  milleri  Nutting,  new  s|K.*cies. 

PL  v.  tig.  1:  pi.  MI.  fig?-  ^.  7. 

Trofjhosoniff. — Colony  attxiining  a  height  of  about  1  inch.  Stem  not  fas<"icle«l.  divide<l  into  regular 
intern<»<les  e:u-h  Inraring  a  hydnMhulinin  from  a  strong  pro<.'«'>s  near  its  distal  en«l.  Hydnn-lailia 
divideil  into  alternating  hydrothecate  and  interme*liate  intern* Mie>.  tlie  f*)rmer  l»eing  «on.«.iderably  the 
longer  an*i  l^earing  hy*lrothecj«'  a  little  alH>ve  their  iiiid*lle;  all  intern* Hlessh*»wing  internal  thickenings 
near  each  en«i,  the  thickening>  aj>pearing  at  first  >ight  much  like  corrugati*>ns.  Hy*lrothec;e  a*^  in 
P.  teUicta,  but  nii>re  distant.     Nematophores  very  lo*><ely  atta«-he<l  an«l  often  wanting,  the  suprattily- 
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cine  pair  orig:inating  near  the  top  of  hydn>th(H^,  a  nieflial  one  at  bane  of  each  hydrotheca,  and  another 
in  the  middle  of  eai^h  interme<iiate  intemode;  a  pair  of  c^uline  nematophores  in  the  axil  of  each 
hydrodadiuiii,  an<1  othern  irregularly  placed  on  the  nteni. 

(fonowme. — (fonangia  very  long,  nlender,  delicate,  curving  gently  at  distal  end  and  tapering  graii- 
ually  to  the  round  teniiinal  aperture.  The  gonangia  are  not  in  an  upright  poeition,  as  in  allied  speciee, 
but  project  ho  sa*  to  l)e  jwirallel  with  the  hydrocla<lia. 

Ldcalitih — Station  4<W8,  north  coant  of  the  island  of  Maui,  Q')  fathoms. 

This  species  is  uniijue,  I  iK^ieve,  in  the  regularly  horizontal  position  of  the  gonangia. 

Cknui  MONOBTJSCHAB. 

Trophosoive. — Colony  branche<l,  the  hydrocladia  l)eing  lM>nie  on  the  upper  sides  of  the  branches. 
No  cauline  neniatophort»s. 

Gonosome. — Gonangia  ovate,  without  pn)tective  branches  (»f  any  kind. 

MonostaBclias  quadridena  (Mi</rady). 

Dijitrihuiion. — Station  3854,  south  coast  of  the  island  of  Molokai,  134  fathoms;  station  3859, 
between  the  islands  of  Molokai  and  Maui,  i:^  fathoms. 

I  am  unable  to  seimratc*  these  specimens  fn)m  others  from  our  Atlantic  coast,  the  only  perceptible 
difference  being  somewhat  shorter  nematophores  in  the  specimens  fn>m  the  Hawaiian  regioii. 

Piumulariaquiulrident  MiK'nidy,  (TymmtphthulmatH  of  <''ha^lo^4ton  Ilarlmr,  1857.  97. 

MonoBtadchas  fisheri  Nutting,  new  species. 
(PI.  v,  tig.  3:  i»l.  XII,  tig.  8.) 

Trophosome. — (>)l(my  gn>wing  from  a  straggling  root-stoi*k  and  attaining  a  neigtit  of  three-quarters 
of  an  inch.  Stem  monosiphonic,  smooth,  with  distinct  but  irnyular  no<les.  Branches  sometimes 
alternate  and  sometimt^s  oj)|K>site,  but  always  on  opjxxsite  sides  of  the  stem.  Hydrocladia  arising 
from  ui)per  sitles  of  branclu^s,  divi(U»<l  into  rt^ularly  alternating  hydrothecate  and  intermediate  inter- 
nodes  of  nearly  iH|ua]  length;  nodes  nlterjiately  straight  and  obli<iue,  the  former  being  above  and  tht* 
latter  l)elow  the  hydn>thecie.  Hydrothecie  very  largi*  for  this  group,  cup-shape<l,  thin-walled,  with  a 
slightly  liaring  margin  and  tht»  a<U*au1iiie  wall  almost  entirely  fn*e  from  the  hydrocladium.  There 
are  no  cauline  hydrothecir.  Supracalycine  nematophores  lH)rne  on  very  slender  horn-like  procesees 
from  the  hydrocladium;  2  mesial  nematoi>hon»s  to  each  intermediate  intemode,  and  2(1  immediately 
alK)ve  and  1  l)elow  the  hy<lrotheca)  on  ea<'h  hydn)thecate  intemode. 

(iownumw. — (Tonangia  lK)rne  on  the  hydrocladia  at  liases  of  hydrothecte,  obovate  in  form,  as  in 
M.  (fuaMfietvt. 

DUtribution.—^tAtion  39;^J,  off  l^ysan  Islan<l.  79  to  l.'M)  fathoms;  station  3949,  off  Laysan  Island, 
59  to  152  fathoms;  station  4072,  northeast  coiist  of  the  island  of  Maui,  oti  fathoms. 

The  hy<lranths  of  this  sixn-ies  an*  colore<l  almost  black  by  a  dark  pigment  resembling  that  found 
in  many  species  of  Ltftomrpin<. 

Oenns  AKTEKKELLA. 

Trophosome. — Colony  consisting  of  hydnu'ladia  springing  direct  from  a  creeping  root-stock,  with- 
out a  true  stem.     Hydrocladia  and  hydrothecie  as  in  the  pn*c(»<ling  genus. 
Gonosome. — (ionangia  inriform,  a])erture  distal,  round. 

Antennella  compleza  Nutting,  new  species. 

(PI.  v,  lig.  4;  pi.  XII,  tig.  9.) 

Trophtnomr.  —Colony  soiiietiines  attaining  a  height  of  al>out  4  inches.  Creeping  root-stocks  inter- 
twined eo  as  t<»  resenil)le  closely  a  fascicled  stem  from  which  the  hydrocladia  arise  in  great  profusion, 
but  with  no  regularity  of  arnmgenient  whatever.  All  of  these  parallel  root-stocks  bear  hydrocladia 
and  are  closely  a]»pressed  to  each  other,  ])ut  are  easily  separate<l  with  the  nwdles. 

Hydrocladia  ''isp(»se<l  on  all  si<les  of  this  pseudo-stem,  divided  into  alternating  hydrothecate  and 
intermediate  internodes  of  approximately  e^jual  length,  although  there  is  much  variation  in  this 
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|«rtk*ular,  the  hydrothei-ate  internode?*  endin)?  in  a  trtrai^ht  upi»er  and  an  <il»rK|Uf  It.iwer  node  an<i 
bearing  a  hydrotheca  near  the  middle  or  a  little  l»elow.  HydrothetTe  rather  deey>  oup-*»hape<l,  marfnn 
even,  about  hall  of  adcauline  :fide  frt^e  fnmi  the  hvi.lnN'Iadium. 

Supraealyoine  neniatojihores  K-arcely  re:u'!iing  the  hydmtheeal  niar>dn:  4  tu  H  medial  neniatophures 
between  aiijacvnt  hydrothet-je. 

Oonuj-znii:. — Gonangia  pyrifonn.  \«'ith  a  nmnd  margin^  large  tenninal  aiKTtnre  and  2  neniatophoree 
on  the  short  pe^lit'el.     They  are  N»me  at  the  Ixises  of  the  hyilrothiH.";!*. 

/»/-ri/;/iVx. — Station  :<S54,  3outh  oi»a>t  of  the  islantl  of  Molokai.  3*»  fathoIll^:  station  :V^59,  between 
the  isilands  of  M<dokai  and  Maui.  \:^  fathoms. 

This  si>ec-i©f:  is  of  jKHruliar  interest,  as  it  sh«.»ws  the  manner  of  fnnniug  a  stem  by  the  aggregation 
of  root-stix-ks.  I  have  elsc*where  shown  that  the  iH-ripheral  tubes  of  tht*  fas<-icle<i  stem  in  many 
SDecies  are  fi>nneil  bv  m«^litie«l  hvdr«K*ladia." 

The  student  of  the  Hydn»ida  is  f-fnitinually  having  the  extreme  plasticity  «if  these  organisms  fiiree*! 
npon  his  attention,  and  this  i>lastirity,  with  its  ix»m piemen tary  lack  of  fixity,  is  the  cause  of  untold 
confusion  in  the  systematic  «iisciiseion  of  the  group. 

Oenni  AOLAOFHSHIA. 

Trophotomt\ — Ilydrothecal  margin  dentate;  a  posterior  intrathecal  ndge  present:  3  nematophores 

attacheii  to  each  hv<lrotheca. 

Gona*omt^, — Cronangia  inclose*!  in  true  corbula?,  the  leaves  of  which  do  not  bear  hydrothecje  at 

their  bases. 

P  Ag^laophenia  rigida  Allman. 

A  single  fragmentary'  specimen,  without  gonosome,  found  at  station  4072,  north  oia.st  of  the  island 
of  Maui  at  a  depth  of  r»2  fathoms,  is  referre<l,  with  ronsideral.»le  d<»u)»t,  to  this  .sj)ecieg.  Another 
fragment  was  secure* I  at  station  3S47,  south  i'oast  of  Molokai  Islan«l,  23  fathoms. 

Aylanphfnia  rojitln  Allman.  Mt-m.  Mus.  Comp.  Z^.miI..  V.  1S77.  No.  2.  iS. 

Oeniu  THECOCABPUS. 

Tropht^nn*. — Stem  fascicle<l,  hydrotheca^  tiX)the<l.  nematophori'S  attached  to  the  hydrotheca?. 
iJourtM>mt. — C  orbula  i-omi»i>seil  of  seiuirated  leaves,  each  of  which  l>ears  a  hydrothei-a  near  its  base 
on  its  outer  side.     More  than  one  hydrotheca  l»etween  the  ct»rbula  and  the  stem. 

Thecocarpua  nigger  Nutting,  new  sjiecies. 

(PL  V.  tig.  5;  pi.  -Xiii,  figs.  1-6. > 

Trophfttome. — Colony  black  in  color,  attaining  a  height  of  alxmt  6  inches.  Stem  fascicled,  proximal 
portion  unbranched,  distal  {mrt  giving  off  a  numlier  of  irregularly  i]ispose<l  large  branches  wliich 
theoiselves  often  branch  in  an  irregular  manner;  smaller  bran<'hes  not  fasi.'icle<i,  and  the  internodes  not 
apparent  unless  the  s[>ecinien  is  N.ule^l  in  p«»t&«h.  when  a  regular  division  into  short  n«Kles  divideil  by 
oblique  internodes  is  app;irent.  Hydnx^ladia  alternate,  lx)me  on  imnt  of  stem  and  branches,  divided 
into  regular  intemotles,  each  of  whicli  liears  a  hydn»theca  and  shows  an  internal  ^hitinous  ridge  at 
about  its  middle.  Hyiln>tlu»c;e  ovoid  in  shajH*,  margin  with  alMUit  10  irregular  jagged  teeth,  the  points 
of  which  turn  inward,  the  anterior  one  forming  a  hom-like  pn:»jei.'tion  rising  s<miewhat  a)K)ve  the 
others:  intrathe<-al  ridge  low  and  straight,  nearly  horizontal.  Supraralycine  nematophores  hom-like, 
not  very  large,  rising  alN«ut  to  the  tnpof  the  hydn>thei*a:  mei^ial  nematnphore  arising aN»vc  the  middle 
of  the  hytlnjthe^-a,  projectinj;  outward  and  upwanl,  not  attaining  tfie  Wvel  of  the  top  nf  the  hydrotheca, 
and  with  two  apertures;  cauline  nematophores  large,  2  at  the  l»ase  of  t-arh  hydrcH-lmlium. 

fiuno^nit*. . — <ionangia  containe<i  in  a  corluila  lifarinir  a  close  resembiamv  ti»  that  characteristic  of 
Aglaophniia,  but  really  of  the  Thf/'^H^arpn^  ^Yl*^-  1^  >~  very  lanre.  izraivfully  archt^l.  with  tfie  concavt 
side  upwanl,  t»<jmp«»se<l  of  is  to  2i.»  j>airs  of  t^»rbula  leaves,  each  of  which  bears  a  hydrotheca  near  its 
base  on  the  outside  and  2  rows  of  laiye  tubular  nematophores  with  conspicu«»us  nemat»"»cysts.  The  last 
2  or  3  pairs  of  leaves  are  represente<i  by  hydn»ther;i'  al<>ne.  ami  1  or  2  liydn»the<^e  are  found  on  the 
stem  between  the  tin«t  tnie  corbula  leaf  and  the  stem  fmm  which  the  corbula  springs. 


a  American  UydrvddA,  JPart  11.  p.  5,  l\M. 
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IHnfrihufhu. — Station  '.WKYJ,  north  of  tlic  i'llaiiii  of  l^ymn,  U\i\  fathuiiip;  station  'SOno,  nortlieai^t  of 
ttie  island  of  Luy^an,  20  fatlioniH;  station  :KHn,  Houth  of  the  island  of  I^ysan,  19  fathoms;  station  'i%2, 
south  of  the  inhind  of  I^ivsiin.  1(S  fathoms. 

This  rcMnarkahl(>  s^M'cios  is  rt^presenttNi  hy  a  nundM.>r  of  fine  siiecimons  from  the  waters  alvmt 
I^ysan.  The  corliula  is  so  nnirli  like  that  <»f  Af/htophmia  in  external  apitearance  that  it  would  detvive 
anyone  who  <lid  not  earefnlly  invi»stigate  it.  The  trophosonie  also  is  almost  that  of  a  typical  Afjlaopheniu. 
The  hlaek  eolor  is  ccmstant  in  all  the  sjKH'imens  and  is  pro<hieed  ))y  a  dense  black  pigment  thrrnighoiit 
the  eolonv. 

Oenns  LTTOCABPUS. 

Trophimnne. — Stem  faseieled;  hydrotht^'ul  margin  strongly  toothed  or  siuuous;  mesial  nematu- 
phon*s  with  2  o]>enin}^,  eauHne  nematophon*s  broad  and  triangular  in  outline. 

^rO/ir)xom<r.— 1  ionangia  l>orne  on  hydnK-la<lia,  which  are  mo<lifie<l  s«>  as  to  form  protective  braiKrhlets, 
often  aggregattsi  into  a  {»s(*udo-corbula,  with  leaves  formed  by  nuKlifiecl  hydrocladia  instead  of  aj>pend- 
ages  to  hydnK'ladia,  as  in  the  genus  Atjhnphcuki.  There  is  a  hydrotheca  at  the  base  of  each  pn^tective 
branch. 

Lytocarpus  phceniceus  (Busk). 

This  is  one  of  the  m<ist  roninion  s{KH*ies  in  the  collection,  lK.*ing  found  at  the  following  stations: 
Stati(»n  :>H()(),  youth  coast  of  the  island  of  Oahu,  125  fathoms;  station  :{S14,  off  Diamond  Head,  Oahu, 
2S4  fathoms;  station  .'Mo,  south  roa>t  of  the  islan<l  of  Molokai,  <>0  fathoms;  station  8848,  south  coast 
of  the  island  of  Molokai.  V.'{  fathoms;  station  SS49,  south  coast  of  the  island  of  Molokai,  73  fathoms; 
station  39:{9,  north  of  the  island  of  Ijiysfui.  KUi  fathoms;  station  31^78,  south  of  Bird  Island,  82  fathoms; 
station  8i)7S^  south  of  Bird  Island,  222  to  .'{S7  fathoms;  station  8987,  north  of  the  island  of  Kauai,  55 
fathoms;  st;ition  4071,  north  of  the  island  of  Maui,  52  fathoms;  station  4072,  north  of  the  island  of 
Maui,  56  fathoms. 

IHumularia itht£niefii  Bu^k,  VoyaK^'  «»f  tin-  linlU*  umik' ,  Nsirrntiv**.  ApiM'iidix  IV,  ISSCi. 

Lytocarpus  hawaiensis  Nutting,  new  s|)ecie8 
(IM.  V,  lig.  (i;  pi.  XII,  figs.  10-18.) 

Trophffsnuh'. — Colony  attaining  a  beijrht  of  aU>ut  4  in<'hes.  Stem  fjiH'icleii ;  branching  pinnate,  the 
brandu^s  distant  and  not  fasi'icleii,  not  plaiidy  dividtMl  into  intern<Hles,  bearing  the  alternate  hydn>- 
cladia.  Hydrothecje  ovate  in  general  outline,  margin  with  a  rather  prominent  anterior  tooth  and  2 
small  uneven  lateral  ti-eth  on  ea<'h  side;  intratluM'al  ridge  obsolete.  Stipracalycine  neniatophon>ti 
stnmg,  n'gularly  rurve<l,  reachinjr  considenibly  alntve  the*  hvilrothei'al  margin;  mesial  nematophores 
moderate  in  size,  rejrularly  curved  outward,  and  not  nearly  reaching  the  top  of  the  hydrotheca; 
cauline  neniatoplion»s  very  long  and  slender.  2  on  the  branch  at  the  Iwise  of  each  hydroi'ladiiun. 

<iu)insnnu\ — <jctnangia  iMirne  on  branches  which  are  modified  into  pnttetttive  (contrivances  taking 
the  form  of  sickle-shajK'd  pliylai't(»gonia,  1  to  eai-h  of  the  much -flattened  gonangia.  Gonangia  home 
on  rows  on  the  upi)er  si<le  of  th(^  branch,  orbicular,  but  considerably  bnuider  tlian  long  when  viewe<l 
from  the  Hat  side.  The  i>hylaetog<niia  are  arme<l  with  2  n)ws  of  long  conspicuous  tiilmlar 
nematophores. 

pisti'lhutlnn. — Station  8858,  south  e<«u-t  of  Molokai  Island,  115  fathoms;  station  8875,  between 
Maui  and  Lanai  islands,  r>5  fathoms;  station  8S4S.  south  of  the  island  of  Molokai,  44-78  fathoms. 

Lytocarpus  balei-  Nutting,  new  s|>ecie8. 
(PI.  VI.  tivr.  1:  pi.  xm,  tigs.  7,  8.) 

Trophn^nne, — (^»lony  attaining  a  hei^rht  of  rtlM)ut  2  inches.  Stem  fascicle<l;  branches  irregularly 
altornat«*  an<l  fascicled,  except  <»n  the  distal  parts;  hydrochulia  alternate,  each  with  2  strong  eeptal 
ridges  and  I  weak  one  op|M)site  each  liydroiln*ca.  Ilydrothec;e  oval  in  general  outline,  aperture  nearly 
vertical,  margin  almost  siinK)th,  and  a  very  stronjx  intrathe<-al  ridge  usually  reaching  more  than  half- 
way acros"^  the  hydrotlieea  an«l  ending  in  a  mund  knob.  Supracalycine  nematophores  small,  slender, 
reaching  nearly  to  the  hydniiliccal  margin;  mesial  nematophores  very  stnmg,  and  reaching  consider- 
ably alM)ve  the  hydrothecal  margin. 


HYDROIDS    OF    THE    HAWAIIAN    ISLANDS.  955 

GonoM)ine. — (v«>nan«;ia  lionie  on  si>e<-ialize<l  hydri»cla<lia  with  one  or  inort'  hydrotlieoa*  at  their 
VM&8es,  l»ean-9har»e<l,  arranjre«l  in  2  rows.  The  «listul  part  of  each  of  these  sjU'i-ializtHl  liydr«K*ladia  is 
eur\*et1  and  anne<l  with  stmnjr  neinatophore>.  hut  without  }iydn»th<^"e,  Tliey  alternate  irrejnilarly 
with  ordinary  hydnx*ladia,  the  tend«*ncy  U-inj;  t«»  an  arran^^inrnt  in  wiiieii  there  are  2  onlinary 
hydnx'iadia  lietween  ailjaeent  phylaettjjronia. 

Ix>caliiu. — Station  :{S^y2,  off  tiie  S4nitii  rr>a'-t  of  Molokai,  47  tn  Ho  fathoms. 

This  is  the  smallest  sjH*eies  of  Lijtiniirpux  found  in  the  o»llection.  It  seems  to  l)e  a  very  well- 
marked  speciti?,  especially  in  its  gona<c>me. 

Lytocarpus  similis  Nuttinp.  new  si>eeies. 

(  PI.  VI,  fijir  3;  pi.  xiii.  tigs.  9,  10.  > 

Trophoftome. — Colony  alx)Ut  7  iiuhes  high,  irregularly  hranclK*<l.  Stem  and  branches  fasciele*!. 
Hydnx'ladia  alternate,  often  without  distinct  internoiies,  but  with  small  internal  thiekenings  just 
below  the  eupracalycine  nematophori's  and  op|K»site  the  lower  part  of  the  hydn>t!ie*-;«-.  Hydrothei^je 
deep,  anterior  outline  concave,  niaiyin  with  3  lateral  teeth  on  <  ach  side  and  a  rather  longer  anterior 
tooth.  Suprai-alycine  neniatophore  slender,  ten^te,  distinctly  overtopping  the  hydrritheca;  mesial 
nematophore  short,  not  reaching  the  middle  of  the  hydrotheca.  regularly  convex  in  outline. 

Gonosome. — (ionangia  lx>me  on  mo<Iitie<l  hydnx'ladia  which  do  not  ft>rm  p>eudi>-corbula\  but 
whi<'h  are  irregularly  inters|x»r«e<]  among  normal  hydnn^ladia.  Each  of  tliese  nnK]itie<l  !iydro«-ladia 
has  a  normal  hydn»theca  at  its  l:>ase,  then  one  nr  mure  al>ortt^l  hydrotluM';«\  then  globular  gonangia 
arising  regularly  from  al)4>rted  hydrothiM^'se,  ea<.'h  with  a  mesial  and  2  supraralycine  nematophores. 
Gonangia  flattene<l,  containing  blastostyles  supporting  g  >nophore>  which  aiv  jwirtly  encircleil  by  a 
si«'kle-9hai»e<l  rim  of  (ii*nosarc. 

Jjftcalitif. — Station  4000,  southwest  of  the  island  of  Molokai,  21.'>  fathoms. 

Thbi  s|KH"ies  is  particularly  inten*.**ting  for  two  reas<»ns.  First,  its  gonosome  furnishes  a  Ix^autiful 
example  ''f  the  fiomoloiry  Inr'tween  the  jronophore  and  the  hydranth,  tlu'  former  arising  fn>m  al>orte<l 
hydnithei^'.  Si^Hjud,  we  have  in  this  siK-<*ies  a  further  pnH>f.  if  any  more  is  net*<ie<l,  «»f  the  fart  that  a 
chueitication  of  the  genera  of  the  Plumularida*  can  not  l)e  basiMl  on  the  trophosome  alone,  for  the  tn>- 
phoeome  of  this  fonn  is  almost  a  tyi)ical  A'jhojthenin,  while  its  gonos«»me  is  that  of  a  true  Ondocurpns, 

Oenas  HALICOBNASIA. 

Tropfutfajinf. — Stem  not  fa.'Si'icle*!.  Hydrf»the<';f  with  no  ix)sterior  intrathecal  ridge.  Hydnx'ladia 
not  bninche<i  and  without  septal  ri<lges. 

GouoiU}me. — Gonangia  In^nie  on  the  stem  <^»r  on  the  ba.*»t*s  of  the  hydroclavlia.  not  taking  the  place 
of  hydrotheca*,  and  not  prote<*te<l  by  corbula*  or  pn»tective  branches  of  any  kind. 

Halicomaria  flava  Nnttinir,  new  sjxHies. 
(PI.  VI.  tiir.  2:  pi.  xiii.  tigs.  11,  12.  i 

Trophfkfome. — Colony  attaininir  a  height  <"f  al)out  -i  inches  Hrownish  yellow  in  color.  Stem 
monosi phonic,  not  regularly  brancheii.  divide<l  into  regular  inttriUMlt-s,  rach  of  which  Invars  a  hydn)- 
cla4liuin.  Hydnx-lailia  alternate:  ikhIcs  not  seen  in  protile,  but  markeil  by  translucent  lines  wfien 
viewed  by  reflected  light.  Hydn>thecji'  orl)icular,  large,  margin  with  a  single  broad  lateral  l«ilx*  rin 
eai'h  side,  and  one  in  front  and  another  behind:  a  very  stn»ng  anterior  intrathe*-;!!  ridL't'  arising  from 
alx»ve  the  mi<ldle  f»f  the  hydrotheca  an<l  endintr  in  a  roun<l  knob  at  its  cvnter.  Mesial  nematopfiore 
attacheil  thnmghout  to  the  front  of  the  hydrotheca  an<l  ending  in  a  ]M»int  pn»jectinjr  alH»ve  the  margin 
of  the  latter;  the  nematophf>re  having  a  strong  chitinous  jxiint  at  aln.ut  its  middle.  proje<tini:  inwanl 
towani  the  hy<ln^theca,  a  unique  feature  in  this  irenus  so  far  il>j  1  know.  Supracaly<ine  nematoplion*s 
8hort,  triangular,  not  rea*"hing  nearly  to  tlie  t*»p  of  the  hydrothe<-a.  There  are  2  stnuiL'.  br«»ad  caub.ne 
nematophores  at  the  fnmt  of  the  bas<*  of  ea<*h  hydnK-ladium. 

Gono^mt. — (ronangia  in  the  form  of  simple  pyriform  lMMiit>s  arranired  in  a  row  aloiitr  the  front  of 
the  stam.  one  at  tlie  base  of  each  hydnK-ladium.  Their  toj»s  da  not  si*eni  to  have  regular  aj>ertun*s  of 
any  kind,  but  simply  to  be  rupture<l  by  the  escape  of  the  sexual  elements.  There  are  no  i»n.>tective 
branch  lets. 

Luenlity. — Station  3939,  north  of  the  island  of  Laysan,  lt>3  fathoms. 

The  bright  brownish-yellow  color  of  this  spe<"ies  is  quite  conspicuous  when  tlie  sfKHMmens  are  fresh. 
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Halicomaria  bryani  Nutting,  new  Hi>ecie8. 

(Pi.  VI,  lig.  4;  j>l.  xiii,  ligs.  13.  14.) 

Trophosome. — Colony  panwitir  on  Liftontrpm*  similitty  attaining  a  height  of  alxmt  3  inrhe?.  Stem 
siinple,  (livi<le<l  into  rt*gular  interncMles,  eacli  of  w}ii<:h  lK»arH  a  hydrocladimn.  HydrtKrladia  stout,  not 
evidently  divide*!  into  interncxle:*.  Hydrothecie  very  large,  ovate  in  outline,  margin  with  1  or  2  ill- 
defined  latend  sinuations;  intrathei^l  ridge  anterior,  very  strong,  ending  in  a  round  knoh.  Supm- 
calyeine  neniatophore  Huiali,  not  reac-hing  to  margin  of  the  hydn>thi'ca;  mmal  nematophore  vtry 
short  and  strong,  variable  in  shape,  with  a  n»gularly  arche<I  outline  and  ending  amsiderably  Indow  tht- 
hydrothecal  margin. 

(ionmome. — (ionangia  olKtonoid,  with  truncate  summits,  lH>rne  in  a  row  on  the  fn>nt  of  the  stem, 
each  being  at  the  base  of  a  hydroeladium.  No  phylactogonia.  The  hydrothecjf  of  this  si>ecies  are  the 
largest  that  I  have  si»en  in  the  genus. 

Tjocalily. — Station  4000,  Houthwe.st  ()f  the  island  of  Kauai,  213  fathoms. 
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EXPLANATION  OF  PLATES.'^ 

PL.\TE  I. 

Hydrodendrium  ^jr^jnoides  Nnttinj;. 

Fig.  1.  Part  of  ii>lony  (X  5V  Fig.  5.  Lc»hgitudinal  section  of  hydranth  i  to  the 

2.  Cnies  section  of  stem,  showing  nake«l  oeno-  right  ,   and    g«.»nophore     to    the   left  i, 

sart*  aliove  •  <  125 «.  showing  ova  in  the  endoderm  ■  •   125 1. 

3.  Hydranth  and  gonophoTv  I  \25i.  6.  Li>ugitu«linal  .section  of  male  gonophore. 

4.  Crue»  se«'tion  of  .•-teni.  showing  irregular  slmwing  s[ieniiary  i.  a  125  i. 

lacunar  «  .<  25  j. 

PL.\TE  II. 

Fur.  1.  Cor>'dendrium  minor  Nutting.  Fig.  4.  Campanularia  eloisa  Nutting. 

2.  Cor>*tlendrium  comigatum  Nutting.  5.  Halei-iuni  scan«lenH  Niittint;. 

3.  Balea  mirabUis  Nutting.  6.  Campanularia  eluisa  Nutting. 

PLATE  III. 

Fig.  1.  Stegopoma  gilbert!  Nutting.  Fi«.  4.  ?Cryptolaria  open'ulata  Nutting. 

2.  Stegopoma  gracilis  Nutting,  growing  a.<  a  5.  ?0{H.*n.'ularfIla  l«»mricauda  Nutting. 

parasite  on  Hal icomaria.  t).  I^n^a  contorta  Nutting.     Basal  part   ^f 

3.  Stegopi.ima  plnmicola  Nutting.  |iarasitic  ••»  orilimy  to  the  left,  distal  fiart  ti>  the  rii;ht. 

Lytocarpus  phoenicetis. 

oThc  photomii-iuprap^*'  were  mitde  by  tht*  aiiihor.    The  pru  ilmwinj^  w>.  rt-  nuidv  by  Mro.  El;2abeth  B.  Iiunxiw.  tkiwt 
CAmtrim  lucidA  diaviotr*  m  pencxi  by  the  aulbor. 
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PLATK  IV. 

(All  flgureH  .«  5.) 

Fig.  1.  Lictorella    cerviconiifl    Nutting,  nhowinj?     Fig.  4.  Sertularolla  torreyi  Nutting. 

gon<>some.  5.  Sertularia  sny<UTi  Nutting. 

2.  Cryptoiaria  synnnetricii  Nutting.  6.  Diphasia  ])alniata  Nutting. 

3.  Sertularella  crenulata  Nutting. 

• 

PLATE  V. 

(Fljom^N  S-<)  X  5.     FiRs.  1  an<i  2  are  iniicli  m(»n*  highly  inuKni(U>d  than  tho  others.) 

F'ig.  1.  Piumularia  inilleri  Nutting,  HhowingiKH'ul-  Fig.  5.  Thecm-arpus  nig(»r  Nutting,  showing  gono- 

iardinpoHition  of  thcgonangia.  noine. 

2.  Plunuilaria  delicata  Nutting.  <>.   I.ytfX'iirpuH  hawaienms  Nutting,  i«howin^' 

3.  MonoHtii'clias  lisheri  Nutting.  gunoHonie. 

4.  Autennella  c*<)nij>lexa  Nutting. 

PLATK  VI. 


Fig.  1.  Lyt^warpus  balei  Nutting. 

2.  ilalionrnaria  tiava  Nutting. 

3.  Lytocarpus  .»*iniiliH  Nutting. 


(All  ti^tirw  X  r>. ) 

Fig.  4.  Halicornaria  bryani  Nutting. 
5.  Pluuiularia  jordani  Nutting. 


PLATK  VIL 


Fig.  1.  Hydro<len(iriuni  gorgonoi<it^  Nutting,  j^in- 
gle  liydranth  with  hernia-likegonophon*. 

2.  ExpandcMl  hy<lranth. 

3.  Balea  mira])ilis  Nutting  jmrt  of  l)ranch. 

4.  Balea  mirabiiiH,  single  hytlranth,  showing 

the  two  whorln  of  tentacles. 

5.  Coryden<lriuui  corrugatum  Nutting,  j)art  of 

branch. 


P'ig.  t>.  C"orydendriumcornigatuiu,8inglehydranth 
and  hydropliore. 

7.  Oral  view  of  tivdranth. 

8.  Corydendriuni    minor    Nutting,    jwirt   ol 

branch. 

9.  Corydendriuni  minor,  set^ile  medusa. 


PLATK  VIII. 


Fig.  1.  Ilalccium     wandens     Nutting,     part     of 
branch. 

2.  lialeciuni  scandens,  hvdranth  and  hydro- 

phore. 

3.  Ilalecium  .seandeuH,  gonangiuin  and  gono- 

phore. 

4.  Cauipanularia  eloisii  Nutting,  part  of  col- 

ony with  gonangiuni. 


Fig.  o.  Cauipanularia  eloisa,  hydrotheca. 

<>.  Campatnilaria  eloit<a,  hydrotheca. 

7.  ('am{uinularia  eloisia,  ])art  of  branch  show- 
ing scattered  pedicels. 

S.  Stt»gap<  una  gnicilis  Nutting,  group  of  hydnv 
theca*. 

\).  S tego I K»nia  gracilis,  hydrothe<'aand  gonan- 
giuni. 


PLATK  IX. 


Fig.  1.  StegojKjniagilberti  Nutting,  part  of  colony. 

2.  Stegoponia  plumicola    Nutting,    group   of 

hydrothec4e. 

3.  Stegoponia    plumicola,    hydrotheca     and 

gonangiuin. 

4.  Oj)ercularella  longicauda  Nutting,  group  of 

hydrothec^e. 


FigH.  5,  (i.  OiH'rcularella    longicauda,    hydrt>the<*je 

showing    differt^nt    positions    of    the 

opercula. 
7.  Opercularella  longicauda,  gimangiuni. 
H.   l^f<i'a  conti>rta  Nutting,  gn»up  of  hy- 

drothec^e  on  main  stem. 
9.  I^if(k'a  contorta,  livdrotheca*  on  end  of 

bnuich. 
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PLATE  X. 


Fijf.  1.  Liotorella  haleoioides  ( Allman).  rrue?  h*»«*- 
tion  of  fwrt  of  '*ei»ppiniii*'  mass. 
2-4.  Lictoivlla  hakvi«>i«lt-s.  tronaiiiria. 

5.  Lictoivlla    i.'enin)nus     Nuttiriir,    i»art    i>f 

hninch. 

6.  Lii-tifFflla  ivrvu'itrnis.  hv«in>thti"a  i  iiiu«'h 

enlanrti^l). 

7.  Licti  •rt- Ua  ivrvio>mi?5,  ntMiiat*  »ph<  »rf  ■.  trreat- 

ly  »-nlanre<l  i. 

8.  Lu'tiir»*lla  tvrvicomis,  group  •»{  ironaiiina 

with  phylaeti^'jnia. 


Fiir.  *♦.   Litorella    oer\-ioomL»,    single    gonangiuni 
with  phylai't<>croniuui. 
1<|.  C'ryptoluria  syiiimetrit-u  Nutting,  pn»xiniai 
part  of  hram-h. 

11.  Tryjitiilaria    symiiietri<*a,    «listai    part    of 

hran<h. 

12.  (^ryptolaria  o|)enHiiata  Nutting,  jiart  of  a 

hranoh. 
l:i.  14.  ( 'ryptolaria « »pt^ri*ulata.  single  hvilrothei'i*-. 
15.  Sertularia  !»nyderi  Nutting,  part  of  colony. 


PLATK  XI. 


Fig,  L  .""^rtulareHa  dentifera  Torrey,  gonangium. 

2.  Sertularella  tonvyi  Nutting.  i)art  of  stem 

with  gonangium. 

3.  .SertularelUi  tonvyi.  end  uf  bran»;h. 

4.  Sertularella    irrenulata    Nuttinar.    jwirt    of 

branch. 

5.  Sertularella  crenulata.  hydrothe»-a  ■  much 

enlarge*!  i . 


Fig.  (>.  .Sertularella  crenulata,  gonangium. 

7.  Sertularella  crenulata,  end  of  gonangium 

showing  aperture. 
S.  Diphit^ia  palmata  Nutting,  part  of  stem. 
\*  an«l  10.   r^iphasia  palmata,  front  and  lateral 

views  «»f  tronanuia. 


PLATE  Xn. 


Fig.  L  Plumularia    jonlani    Nutting.    |»art    nf    a 
colon  V. 

2.  Plumularia  jonlani.  hydrotheca  and  n^ nia- 

tophore??  '  greatly  enlargeil  :■. 

3.  Plumularia    delicata     Nutting.     {>art      «•! 

bptinrh. 

4.  Plumularia.  delicata,   hydn»thecate    inter- 

nc.tde  ( much  enlarjre^l  ■ . 

5.  Plumularia  dclii^ata.  gunangium. 

6.  Plumularia  milleri  Nutting,  jiart  nf  CMlony 

with  gonangia. 

7.  Plumularia  milleri.  hvdrantli. 


Fig.    s.  Mouosta-chas    tisheri    Nutting,    i»art   of 
branch. 
V^.  Antennella    ctimplexa    Nutting,  part    of 
branch. 

10.  Lyt«»c;irpu«*  hawaientns   Nutting,  part  of 

stem  showing  branch  origin  and  uema- 
tophores. 

11.  Lyt<H-:irpus  hawaiensir*,  hydn:»thec;e. 

12.  Lytocaq)Us  hawaiensis.  g<>nangium  with 

pliylactt^onium. 

13.  Lyt<xsiri>us    hawaiem^ix.    side    view     of 

gonangium. 


PLATE  XllL 

Fig.  L  Thei"0«^r|iiL*j    niger     Nutting.    thn»e    by-     F"ig.    >*.   Lytricarpus    lialei.    branchlet    with    go- 
nangia. 
t».  LytiM-arpus  similis  Nutting,  thret*  hyiln>- 
thec:f. 

10.  LytocarpMs  *^imiiis.  gonangia  on  branch- 
let. 

11.  Halii^irnaria  tlava  Nutting,  three  liydn>- 

12.  llali<-<»niaria  tlava.  gonangium. 

13.  Ilalicornaria  bryani  Nutting,  three  hydn>- 
thei"H. 

14.  Ilalicornaria  bryani,  gonangium. 


«lrothei-e. 

2.  TheiTK-aqiUs  nig«*r.onchydnithc<-:i  i  gn^atly 

enlarge*!  L 

3.  Tliet*ocarpus  niger,  piirt  «if  stem,  shewing 

nematoi>hon*s  and  hy«ln>4iatlial  urigin. 

4.  Theoo«.'arpus  niger.  mrbnla. 

5.  ThiM'iK'arpus     niger.   station    of    «i»rbula, 

showing  gonangium. 
tt.  Thwo^-arpn**     niger,     ctTbuia     leaf     with 

1nl*^1  hvdrotheca. 
7.  Lyt«H-;irr»us    l»alci    Nutting,  three    by^lni- 

thei'Hr. 

K.r.B.  !•.*«.  i'i.:J—l:* 
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SCHIZOPODS  OF  THE  HAWAIIAN  ISLANDS  COLLECTED  BY  THE  ALBATROSS 

•  IN  190-2. 


By  a.  E.  ORTMAXN, 
Curator  of  Inirrtebrait*  Zoology,  Carnegie  Museum^  Pittsburg ^  Fa. 


In  the  present  collection  there  are  represented  21  recognizable  species,  none  of 
which  are  new,  although  one  might  In?  regjinled  as  a  new  variety.  Six  sjx^cies  are 
aln^ady  known  from  this  region,  5  <>f  which  are  distinctly  {H^lagic  forms,  although  the 
two  sp«*cies  of  StyhH-hn^nn  seem  to  prefer  a  certain  depth.  These  5  are:  EnphnnMln 
htt/efttff^a^  ^'hich  was  captured  by  the  A^fnifrtfXM  on  a  previou*^  trip  l^tween  San  Fran- 
cisco and  the  Hawaiian  Islands:  Sttjh:H'/(*iroit  oirhuftntn^  which  is  known  from  the 
■■  Xorth  Pacific"  ( i %alhnq*si\  without  exa^-t  hx'alitv):  Stuhnheiron  nhhrrvtatHin^  which 
was  captureii  by  the  6V////A ////'/•  north  of  the  Hawaiian  Islands:  StrUlhi  thompkoui^ 
which  is  known  from  the  •'North  Pacific"  {Chilhuthr)  and  from  b**tween  San  Fran- 
cisco and  the  Hawaiian  Islands  (.IMr/Z/v/xx);  and  ShnJhi  tjiuit^Uix.  which  has  been 
reported  from  the  Northern  Pacific  hy  Streets  and  the  ChalletHjrr.  The  sixth  species 
previously  known  from  this  region  is  linnoinyM/x  ii}tH3^*it*K  which  was  found  by  the 
ChaU*r7ujer  north  of  the  Hawaiian  Island>.     This  si^ms  to  Ije  a  deep-sea  fonn. 

The  other  15  species  in  this  collection  have  not  Ix^n  found  previously  near  the 
Hawaiian  Islands.  For  some  of  them  this  new  I<H*alitv  is  not  remarkable,  since  thev 
have  been  found  in  other  piirts  of  the  Pacific  Oi*ean:  but  other  cases  are  more  or  less 
interesting  on  account  of  the  great  distance  of  the  hn^alities  from  which  they  have 
been  previously  re«(»rtlt»d.  The  discovery  in  the  Pacific  of  the  two  pcdagic  forms, 
Enphaififia  p><eftdfHjfy>ti  and  Sfy/^M^/u/rf/n  lon{ftrorn*  ^  which  were  known  hitherto  only 
from  the  Atlantic  Ocean,  is  in  keeping  with  what  is  known  of  the  distribution  of 
related  forms,  and  the  sjime  may  be  said  of  XtrmaUHhchjf nx  fkfiij/f\  which  up  to  the 
present  time  was  known  only  from  Ireland.  In  two  instances,  however.  LophcHjaxUr 
and  Anuhtohix^  a  verv  close  examination  of  the  material  at  hand  was  necessarv  to 
remove  all  doubt  as  to  the  actual  identity  of  the  sjiecics  in  question,  since  the  known 
facts  of  distribution  rather  led  to  the  (expectation  tliat  tlie  Hawaiian  forms  would 
prove  to  be  distinct. 

Further  detail  concerning  th<»  gi»ogniphical  ilistribution  of  the  single  species 
will  !>e  given  below  at  tfie  proiKU-  places. 
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SYSTEMATIC  ACCOUNT  OF  THE  SPECIES. 
Order  EUPIIAUSIACEA  Boa^. 

Family  ElTHAUSIII)y€  Dana. 

Oenat  THY8AH0P0DA  Milne-Edwardt. 

1.  Thysanopoda  obtusifroxiB  <t.  (>.  Sars. 

Thysanopoifa  oftkutifrons  (t.  O.  Sars,  Rc*p.  Voy.  ('hnlU'mjrr,  13,  102,  pi.  18,  ftgs.  1-14,  1885;  Akxx'k  <fe 
Anderson,  Journ.  A^iat.  Soc.  I^ngal,  1894,  63,  3. 

A  careful  coinparison  of  the  pn^stMit  material  with  SarsV  <leK'ription  has  led  to  the  conviction  that 
theee  8i>ecinienH  agree  better  with  this  specit^n  than  those  coHe<'te<l  by  the  Plankton  Kx])edition  in  the 
Atlantici  and  <U^»ril)e<l  by  the  j)resent  writer  under  thin  niune.^'  The  only  diffen'ni*e  from  Sarp'» 
a(*<*ount  I  am  able  to  diwover  is  that  the  preanal  npine  in  ma^t  of  <mr  npeciniens  is  pre(>ent  ami  pimple; 
it  was  Heen  in  14  of  them,  while  3  (li<l  not  show  it  (the  nMnaining  1  was  diseecteil  l)efore  it  wa« 
examine<l  in  this  n*Hpect).  Sars  calls  this  spine  "obsolete,"  but  we  must  bear  in  mind  that  lie  had 
only  3  individuals  at  bin  disp<»sal. 

Further,  the  lol)e  of  the  first  joint  of  the  antennula  is  different  in  shai)e  fnmi  that  jriven  in  Sara's 
figure  (fig.  U  on  pi.  18);  its  inner  i>oition,  projecting  over  the  l>ast»  of  the  siM'ond  joint,  is  drawn  as 
H4iuare  (with  rounded  anglesK  while  in  our  si)ecimens  (I  have  made,  however,  only  one  slide)  it  is 
rather  triangtdar,  the  inner  angle  being  pro<huH»d. 

For  the  rest,  our  8{>e('imens  agree  completely  with  T.  oNuHi/nniH,  and  w»^  are  to  mention  especially 
that  there  is  no  lateral  denticle  t>n  the  carapace,  and  that  the  serrate  keels  of  the  telson  eorreep<»nil 
clostfly  to  Sara's  dt^cript ion  and  figun*  (Hg.  3,  pi.  IS).  In  tlu»se  resi»e<*t8  and  in  size  (our  laiyi^st  is 
19  mm.  long;  Sars  gives  L>3  nnu.)  they  <Uffer  from  the  siuH-imens  taken  by  tlie  Plankton  Kx|HHlition 
an<l  sj-Kfoimens  n»conle<l  under  this  name  from  the  Mediterranean.''  This  Atlantic  spet'les  hat<  recently 
l>een  (ralle<i  T.  ruhjnriif  \y\  IlaiuH'U.'' 

Stations:  38()6,  50  fathoms,  23°  2:/  3(>^'  N.,  152°  24'  30"  W.,  KrU^n  liank  to  Kaiwi  Channel,  5 
siMH'imens;  :W88,  50  fathoms,  22°  UY  N.,  155°  IW  45'^  W.,  northeast  of  Kaiwi  Channel,  13  H|>eoimens. 

IHxtrihntioii. — "I*a<-ific"  and  "South  Pacific"  art*  the  localitiw  given  for  the  specimens  col le**teil 
by  the  (liallerujer.  Alcock  and  Andcrs«m  mention  it  from  the  I-accadive  Sea,  Indian  Ocean,  1,250 
fathoms. 

2.  Thysanopoda  agassizi  Ortmann. 

ThjfHa nojHxia  (iffdjwizi  OrtinvLiin,  Bull.  Mus.  Harvard,  14,  1S94,  99. 

The  indivi<lual  at  hand  is  much  larger  than  the  specimens  previously  reconle<i.  The  lai^gest  from 
the  Panama  rt*gion  mea«un»s  19  nun.,  while  the  present  (»ne  is  32  mm.;  but  it  agrees  completely  with 
the  description,  except  that  the  preanal  .-^pine  is  well  <leveloi»e<l  and  has  two  fiointa,  one  shorter  than 
the  (jther. 

(>»lor  in  life,  according  to  lal)el:  "Light  vermilion,  darkest  on  thoracic  feet." 

Station:  3HIW,  50  fathoms,  24°  58'  42"  N.,  149°  IT  W.,  IxHween  Krl>en  Bank  and  Kaiwi  Channel. 
1  8|HM*imen. 

DiMrihuthm, — (iulf  of  Panama,  200  fathoin>^,  an<l  U'tween  (lalapagos  and  Acapalc*o,  0-200  fathoms 
(Ortmaini). 

Qenus  EUPHAU8IA  Dana. 

3.  Euphausia  bidentata  {i\.  ().  Sars). 

Euphanffiti  fHi/uriiiti  (i.  O.  Sars,  Hep.  \'oy.  i'hidUmjt  i\  13,  1885,  75,  pi.  11  and  12;  Ortniann, 
Decap.  iV:  Schizop.  Plankton  K.xjkmI.,  11,  1893;  Ortmann,  Bull.  Mus.  Harvanl,  25,  IHSM,  101. 
Caullery.  Ann.  I'niv.  Lyon,  fa.«c.  2,  1896,  367.  Holt  Jk  Tattersall,  Rept.  Fish.  Ireland,  2  app., 
4,  UM)5,  101  and  13.S. 

"Orlmaiiii.  iKrarnMU-u  \uiil  s<'hizoiMMlrn  rijinkton  Kx|k.*U..  isya.  p.  UK 

''Salv.  lo  Bianro.  IvlaKiwlie  Tielse«'riMlu'r«*i  di-r  •  Maja,"  p.  \\\  pi.  14.  rtK-4N  I'Jl>4.    fapri.  Naple*.  about  1.000m. 

<*Haii^uii,  Bull.  Miw.  Ocfuuogr.  Monaco.  No.  :A).  iyo.\  p.  l.'>. 
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Euphniwti  pe/lnritla  S.  li.  Bianco.  Pi*la*r.  Tiefsevfisch.  Maja,  :{7.  pi.  IH,  fiu.  o4j.  IHIM. 

I  folUiw  Stebbin^r  •  19i.n>i  in  u?5ink!  the  naui»*  «)t  K.  hifUnt'itn  Sars?  for  this  species-.  «ith<.»ut  lx*ing  fully 
^vinvince«l  that  K.  pdhtn'la  nf  Dana  is  a  tliffi-rent  form.  I  reailily  mnt-tHie.  however,  that  K.  )»*lhiridn 
:ai*  well  as  E.  luuethn  Clans  •  is  at  least  «lt»ubtfnl,  which  is  suriirienT  rea***:!!!  f«»r  <lis<'an1inL'  thi>  name. 

Stations:  371*7.  snrfaiv.  '.M'  .V>'  N..  l:t=S=  \V..  Vj^x  I*acilir.  4  sp*-<-iiiien>:  o7i*7.  2-^  fei-t  U-low  siiriaLv. 
■U^  .>V  N..  ICi^^  W..  East  }*aritii-.  "2  sjiwiniens:  .'i**!".*.  s'irfa(.v.  s«»iith  o-a-^t  *A  Molokai  I^Ianil.  1  s|ieei- 
men;  rWi7.  surfa<v.  Pailolo  Channel.  !♦>  siiet-imens:  .'i9t.U.  snrfare.  Pailoli.i  Channel.  24  sjieeimens:  '.^Vl. 
••orfai'e.  ssi^nth  I'fiaKt  of  Chihii  Island.  1  ^jiei-imen:  :^M2rt.  surfa«v.  21"  'Js^  N..  lo>*=  4S'  \V..  <v>ath\\est  **i 
Oahu.  5  «p<H*imonF:  3H21«.  surfa<v,  2:r  19'  N..  lrt»>'  M'  W..  Ijetween  lionohihi  an<l  I^ysui.  2  .sjiei-imens: 
:»80.  rarfatv.  21=  2:V  N..  l.Vi°  li*'  \V.,  beiwet-n  Ilonoluhi  an«l  Kanai.  1  r-|ierinifn:  44 nr*.  -nrfa<v,  21' 
50'3Cr  N..  lo9=  15'  W..  si.mthea-^t  ••!  Kauai.  iMuuerous  ^Jlet■inlens;  4011.  .•iurfac-e,  'JP  2i/  N..  l.=>s=  21' 
W..  between  Kauai  an^l  <>ahu.  1  spe<-imen:  4145,  surfa<*e.  22^  27'  'M^"  N..  16<»=  40'  W..  between  Kauai 
and  Modu  Manu.  i)  sfiecimens. 

DiMribf*tivu. — AliDoet  coemopoiitan :  reitorte*!  fniiii  the  An'tii*  and  Xortliern  .\tlantic  'as  far  north 
a«  60°  N.  I,  Fubcropical  and  tropical  Atlantic.  Sjuth  Atlanti*-.  Smth  ami  Central  Pacitir.  Indian  (X-can. 
(£«e  Oitmann,  18%^  ■ 

In  addition  to  the  lfM-alitie:<  Kste<l  bv  Ortniann  in  1SV*3.  we  have  to  reenni  numerous  localities  off 
the  weait  vtyai^l  of  America:  Panama.  (ialapa^oSf  off  California,  and  between  Califi.miia  and  the  Hawaiian 
Ij>lands  rOrtmann.  18f»4  «.  Verticsd  distribntii»n.  surface  to  alxjut  ^*i^»  ineten*.  Caullerv*  i  18S^i  rep(»rt« 
this  spevies  from  1.710  meters  in  the  <iulf  of  Bis^-ay.  Li>  Bianco  i  IWM  says  that  at  Capri  the  younj! 
are  fiiund  near  the  surface,  while  the  adult  forms  prefer  depths  of  over  5in)  meters. 

4.  Euphausia  pseudo^bba  Ortmann. 

Knjthnnjti*.!  fu^^ml'HjiU^i  Ortmann.  r)e4"ap.  tV  Schizop.  Plankton  Exj«e«l.,  12,  pi.  1.  tiir.  fi.  is«i:5.     Stelv 
bine.  Pr.  Z«iol.  ?nx'..  L<»nilon.  IKHX  545.     Hansen.  Bull.  ^lus.  (h-ean.  >[ona*-o.  .^).  1905.  11. 

The  si>wimens  a^m.'e  i'<.>mpletely  with  this  form.  The  preanal  spine  ha-  been  ileikTiliwl  ai«  1  to  4 
fiointetl  'rarely  l-p«.»inteil  i.  Anions  »i  individuals  of  the  pn/i^-ni  material  i  station  :v*iH7i.  4  have  it 
l-pointe<l  anil  4  have  it  2-}H»inte<l  ■;  in  the  ninth  it  is  dama^e<l  .  In  the  ^jiei-inien  fn.nn  >tation  :{7!*0. 
which  is  lanrer  than  any  «»f  the  others,  it  is  8-iK>inte«l. 

Stations:  3799.  100  fathoms.  29=  22'  N..  i:^=>  M'  W..  Ea-t  Paciiic.  1  sfietiinen:  :i.v>7.  snria<-e. 
Piailolo  Channel.  10  specimens. 

Di/trihuiion. — This  is  the  first  reconl  i»f  this  s|ii*<'ies  <»ut.siile  of  ih^  Atlantic  <  K-eiui.  i  hi  acc<mnt  of 
tlie  similarity  to  K.  tjihUntle*,  this  is  imjMirtant.  E.  jutt~tuftHjif,fHt  ha'*  l»een  found  hithert<»  only  by  the 
nanktiin  Ex|ie«.lition  and  the  Prin*>^  Ahrf  in  the  Atlantic:  Sanrassit  Sea.  North  l-^iuatitrial,  (guinea, 
and  South  Erjuatorial  currents,  between  surfa(*e  and  H50  meters,  but  not  at  the  surfai-e. 

Oenat  HSHAT08CELI8.  , 

Material  lielitn^ng  to  this  )^nus  and  to  the  one  follnwin^  ha^  lieen  obtaim**!  at  varitms  station> 
situate*!  between  California  and  the  Hawaiian  Islaufls.  namelv.  S79H.  I(X>  fathoni-:  :^^il.  b^Mathom**: 
3802.  15<1  fathoms:  :^W.  50  fathoms:  :is«i5,  5«i  fathoms:  :iS07.  5<J  fathoms. 

This  material  )n^nerally  is  in  a  very  iM>ir  conilition.  In  the  tir^t  line  the  It**^  are  uiiHsiiur,  and. 
further,  theeyesare  laiTe»»ly  de!*trf»ye«l:  Uith  or^ransareal^sttlntelym-ivsKary  U  r  th»'  iint|ii*r  i«lentificatifm 
of  geniL^  and  species.  The  latter  fact,  ih**  destnn-tii>n  iif  the  eyes,  is  very  reniarkabl«*.  and  ha<  In^n 
noti<'e«l  before  in  these  jri-nera  by  the  writer.  In  my  opini'^n.  it  i-.  tbie  to  tin-  hauling'  nji  of  the 
specimens  from  a  ci*rtain  depth,  as  indit'ate*!  by  the  pres»*nt  rci-onN.  :m)  to  150  fathtim^.  .\p|»:in'ntly 
the  cliautre  of  prussure  causes  this  deformation  of  the  ey*'.-».  N^Iiiih  i-  U-«t  <lexTiUil  a.--  a  bursting. 
Alchontrb  the  specimens  have  l»een  lanrely  n'n«lere«l  ib^eless  for  >y.«t«Mijatic  purj^r^^,  the  c<-intlition  in 
which  they  are  tends  to  contirni  their  ai'tual  existeni-e  at  the  n-conie<l  <lepths. 
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OenuB  8TTL0CHEIB0N  0.  0.  Sart. 

In  a  few  epeciinens  bt*lonjrin>j  to  ^ttjlwheiron  the  elonpited  lej^  are  prei?erveil,  and  thus  the  writer 
was  enabled  to  identify  them.     They  are  tlie  folio winjr: 

0.  Styiocheiron  carinatum  (i.  O.  Sarn. 

Stylochelron  rannutnin  (i.  ().  Sars,  Kep.  Voy.  (1ioll*nnjn\  i:\,  137,  \y\.  2ti,  1885.     Ortniann,  Decap.  A 
Sehizop.  Plankton  Expe<l.,  p.  17,  ISiU. 

Only  two  s|>eeiniens  are  fairly  well  j>reserved,  but  they  iin^m^tionably  l.)elonj?  here. 

Station  :W01,  UK)  fathoms,  28°  8K  X.,  141°  47'  W.,  in-tween  KrlxMi  Bank  and  Kaiwi  Channel  1' 
^pe<*inien8. 

DiMrifnition. — TIiIh  Hiu^'ies  h<iH  Ikvii  found  by  the  <7/(i//»'y<r/r/- in  tlie  North  Pacific;  in  the  Central 
Pacific  (off  Kandavu,  Fidji);  off  Mindanao,  Philij>piiu»s,  and  in  the  South  Atlantic.  The  Plankton 
Exi>editit)noi)taine<l  it  in  the  Sarpisso  Sea  and  the  South  Fitjuatorial  Current;  it  ha:<ali!0  been  reconle<l 
from  the  Hrazil  Current  (Ortmann).     Vrrtieal  distribution,  0-200  fathoms. 

6.  Styiocheiron  suhmi  Ci.  <>.  Sars. 

A^ifloi'heiroii  Mtihini  an<l  hnujirorne  <i.  <).  Sars,  Urp.  V<»y.  (1inihngi*r,  13,  142,  144,  pi.  27,  f.  1-5,  1SS5. 

Ortmann,  l)ecap.  tt  Sehiz<»p.  Planktou  Kxpiil.,  1.3,  1893. 
Stiflorhriron  tfnhiiii  Hansen,  Bull.  Mus.  ()r<'an.  Monaco,  Ii<>,  UH.).'),  30. 
Sttjf(K'hnron  ioiiijinfnw  Holt  tVc  Tattersail,  Kept.  Fish.  Ireland,  2  app..  4,  1905,  10i>,  140. 

Our  sixM'inn'U  is  nuieli  danuuri^l;  head  an<l  carapare  an*  se|ViiratiHl  from  the  rest  of  the  body,  but 
the  second  true  le;:  is  preserved,  and  this  agrees  with  that  (»f  .V.  longirt>nie;  also  the  eyes  and  other 
characters  s<*em  to  indicate  that  we  havi  to  deal  with  thi^  sikm-Ics. 

Station  3803,  50  fathoms,  25°  39'  45''  N.,  147'^  41'  45"  W..  1  siwcimen. 

Dlittrifmtioii.- -Tins  sp<H'ii's  was  f(mn<l  by  the  VhaUmger  south  of  the  CafH*  of  (.too<1  Hope  and  in 
the  Paeilir  (New  <Juinea  and  Philippines ^  and  Sars  mentions  it  fmm  Messina,  Me<literranean  Sea. 
The  Plankton  Fxpe<lition  and  the  I'nnrfax  Allrr  found  it  widely  distribute«i  in  the  Atlantic:  Gulf 
Stream,  Sar^isso  Sea,  North  and  Soutli  Fquatorial,  an»l  <iuinea  CurrtMits. 

7.  Styiocheiron  abbreviatum  <J.  O.  Sars. 

tStyloch*'iron  nhhrfvlufinn  <!.().  Sars,  Kep.  Voy.  ('halhnujw,  13,  p.  147,  pi.  27, f.  11-13, 1885.    Ortmann, 
Decap.  «fe  S<rhizop.  Planktr)n  Kxpe<l..p.  17,  l.SV)3;  Hull.  Mus.  Harvanl,  25,  181H,  p.  104. 
llans<'n.  Bull.  Mus.  Oct-an.  Monaco,  30,  H)05,  31. 

Stijhuhi'inm  rhf lifer  i'\\\\\\,  Hibl.  Zool.,  7,  IS9»;,  Ui7,  pi.  11;  Holt  tV:  Tattersail,  op.  cit.,  p.  110,  141. 

The  present  specimen  is  aiuiut  14  mm.  lonj:,  an<l  thus  much  larger  than  that  of  Sara  (8  mm.);  but 
it  agre<?8  well  with  the  latter  except  that  the  second  pair  of  true  lejrs  is  comparatively  longer  and 
stronjr**r,  which,  however,  is  easily  a<'Counted  for  by  the  ajje. 

Station  3H05.  50  fathoms,  24°  OS'  15"  N.,  150°  51'  W.,  1  s|Hviuien. 

D'nUriinitioh. — The  Vlmltemjer  took  this  s|H»cies  in  the  Pacific,  north  of  the  Hawaiian  Islands,  in  the 
tropi<'al  and  northern  Atlantic.  The  Planktiui  Kxp<»dition  fttund  it  widely  distributjpil  in  the  tropical 
and  subtn>]>i<'al  .Vtiantic  to  a  depth  of  l,5fH)  meters.  The  AlhntroHtt  had  taken  it  previoofily  off  Galera 
Point  in  tlie  Panama  re^:ion  of  the  l'',astern  Pacific. 

OenuB  NEMATOBRACHION  Caiman. 

8.  Nematobrachion  boOpis  (Coalman). 

Xtmato(lijrtifh(.^  }ntnpis  Caiman,  Trans.  Koy.  Irish  Aci^d.,  31,  189<i,  17,  pi.  2,  f.  19-28.  Hansen,  Bull. 
Mug.  Ocean.  :Monaco,  3n,  1905,  29. 

XemnfnKmi'hinn  />f>.i/>M  Caiman,  Kei>t.  Fish.  Ireland,  2  app..  4,  1905,  153,  pi.  26. 

The  i>rrsent  spt'cimm  is  in  poor  condition  (brokt'u  in  two),  but  the  legs  are  well  preserve*!. 
These,  as  well  as  the  shape  oi  the  carapa*'!*  and  the  eye.-,  of  anteima*  and  antennuhe,  agree  well  with 
Caiman's  description.     l*><pecially  the  very  chanK^teristie,  greatly  donated,  EiecoiMl  true  \eg  is  abso- 
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lately  identical  with  Caiman*!?  account  and  tigun^  (tig.  26).  Also  the  general  shape  of  the  abdomen 
corresponds  to  that  of  this  s[>ecie>;  tlie  tel?*on  ir*  damaged.  A  more  minute  investigation  of  the  other 
characters  (chiefly  those  of  generic  value i  wa.*  not  advisable,  since  only  one  individual  i:?  at  hand, 
and  this  in  very  poor  state  of  preservation.  The  only  difference  notice*!  is  that  the  antennal  scale  is 
slightly  longer  than  in  Caiman's  spei'ies,  n^aching  to  the  middle  <if  the  third  joint  oi  the  j^eduncle. 

Station:  4005,  577—480  fathoms,  vicinity  of  Kauai  Island,  1  specimen. 

biMrihution. — Found  so  far  on  I  v  at  tht*  southwest  cijast  of  Ireland  in  l,0:iO  fathoms,  and  Bav  of 
Bisitiy,  237-1. (.mX>  fathoms  (Caiman  i,  and  subtropical  Atlantic  l^etween  Gibraltar.  Azores,  ami  Canary 
Islands  (Hansen). 

Orcl(»r  MYSIDAC  EA    lioas. 

Family  LOFH()r,ASTRiD.€  (..  0.  Sars. 

OenuB  L0PH0OA8TEB  M.  8art. 

9.  liOphog^Mter  typicus  M.  Sars. 

LophogaMtr  t»/picti«  M.  Sars,  in  Forh.  Skand.  Xaturf.  Moede  Christiauia,  1856,  160.  M.  Sars,  in 
Christiania  I'niv.  Pmgr.,  1862,  1,  pi.  1-:^.  ii.  O.  Sars,  Hep.  Voy.  Chafhnfjer,  13,  14,  pi.  1.  f. 
1-7, 1H85.  Norman,  in  Ann.  Nat.  Hist. 1 6)  t»,  459,  1892.  Caullery,  in  Ann.  Fniv.  Lyon.  fasc\  2, 
189«>,  .367.  Walker,  in  Trans.  Liverpool  Biol.  S«k-.  12,  1S98,  164.  Holt  &  Beaumont,  in  Trans. 
Roy.  Dublin  S^h-.  (2)  7,  i>art  7.  IViOO,  3.  Thompson,  Catal.  Crust.  tV  Pycnog.  Mus.  Dundee,  23, 
1901.     Lo  Biam-o,  Pelag.  Tiefseeris<h.     Maja,  3.3,  pi.  12,  f.  44,  1904. 

Oenomffitljt  ahta  Norman,  in  Rep.  Brit.  Assoc,  1861, 151. 

The  distx)very  of  a  LophfMjajtfer  at  the  Hawaiian  Islands  made  nei'essary  a  rlose  investigation  of  its 
relation  to  the  known  form  of  the  -Vtlantic.  The  abundant  material  at  hand  rendertMl  this  a  com^iara- 
tively  easy  task,  and  it  was  fouml  that  the  present  form  agrees  very  closely  with  the  descriptions 
furnished  by  M.  and  <i.  O.  Sars  for  the  Norwegian  and  the  Cai>e  f<irins.  Only  a  few  remarks  st»em 
n«x^'s«arv. 

( 1  i  The  n>stral  spine  is  giMierally  in  our  material  a  little  longer  than  in  the  tyjiical  form,  but  there 
is  consi<lerable  variation  in  this  resiK^et.  as  has  already  l)een  |Miinted  out  by  (i.  O.  Sars.  In  a  few  of 
the  pn»sc»nt  sjje^'imens.  the  r<:>stniin  <lr>es  not  differ  fwm  the  ty])ical  shape,  but  in  most  teases  it  is  slightly 
longer,  althousrh  falling  short  of  the  end  of  the  |K»ilun<'le  of  the  anlennules.  Sometimes,  however,  it 
reaches  the  end  of  the  latter,  an<l  even  surpa.ssi»s  it.  a**  is  most  distinctly  the  <"ase  in  the  la^re  female 
from  station  ^{965. 

(2)  In  most  r>f  our  specimens,  there  is  only  1  small  lateral  denticle  on  either  margin  of  thetelson 
while  there  are  3  in  the  typical  fonn.  In  fact,  I  found  only  1  denticle  in  all  the  younger  si KHumeup 
examine«l  (I  examinefl  a  large  number  from  station  4101,  although  not  all  of  them);  in  the  large 
female  from  station  3965,  however,  there  are  3  denticles,  as  u.«iial. 

(3)  Moet  of  our  specimens  do  not  seem  to  lx»  hilly  adult;  those  of  stations  3847,  3858  and  4101 
hardly  surpass  20  mm.  (one  of  :iH.>.S  is  22  mm.),  and  generally  the  males  are  a  little  larger  than  the 
females,  as  has  been  stated  by  Sars  for  the  typical  form.  The  male  from  station  3857  is  24  mm.  long, 
and  the  female  from  3965  is  28. mm.  This  latter,  consequently,  exceeds  all  measurements  previously 
given.  Nevertheless,  the  much  smaller  females  from  station  4101  seem  to  be  adult — at  least,  are  able  to 
propagate,  since  the  marsupium  is  full  in  some  of  them. 

(4)  The  lateral  wings  of  the  carapace  are  pnHluced  j>osteriorly  into  a  point,  which'  is  more  or  less 
distinctly  spinifomi,  most  distinctly  so  in  the  large  female  from  station  3965. 

(5)  The  outer  margin  of  the  antennal  scale  has  3  to  5  teeth,  a  variation  alrea<ly  notice<l  by  Sars. 
1  have  found  that  this  number  may  even  <liffer  on  the  right  and  left  side  of  the  same  individual. 

None  of  the  above  a l)erTat ions  justify  the  creation  of  a  new  spt»cies,  not  even  of  a  variety.  Although 
there  is  a  tendency  in  the  Hawaiian  form  t»»  develop  a  longer  rostnnn  and  to  re<Juce  the  numlier  oi  the 
marginal  denticles  of  the  telson,  this  furnishes  no  constant  characters,  the  normal  conditions  Ix^ing 
found  at  least  in  some  specimens. 

Stations:  3847,  23  to  24  fathoms,  south  i*oast  of  Molokai,  2  males:  :iS57,  127  to  128  fathoms,  Failolo 
Channel,  1  male;  3868, 128  to  138  fathoms,  Pailolo  Channel,  9  males;  3884,  284  to  290  fathoms,  Pailolo 
Channel,  1  male;  3965, 147  to  116  fathoms,  vicinity  of  I^ysan  Island,  1  female;  4101, 143  to  122  fathoms, 
Pulolo  Channel,  namerons  specimens,  male  and  female,  males  much  more  abundant, 
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THMrihiUion. — Oyast  of  Norway,  Shetland  Inles,  west  and  southweet  coa«t  of  Ireland,  20-100 
fathotnH  (Sans,  Xorman,  Walker,  Holt  &  Beaumont).  Bay  of  Biscay,  35-60  fathoms  (Norman),  400 
meters  (GauHery).  Mediterranean:  Messina  (Norman),  Toulon,  446  meters,  Naples,  500  meters  and 
more  (Bianco);  south  of  Cape  of  <Tood  Hope,  98-150  fathoms  (G.  O.  Bare). 

According  to  previous  records,  this  species  would  seem  to  be  bipolar,  but  the  present  localities 
in  the  region  of  the  Hawaiian  Islands  completely  overthrow  this  assumption,  hinted  at  by  <t.  (). 
iSars.  This  form  is  also  found  in  the  tropical  l)elt,  and  there  in  about  the  same  depth  as  in  the 
European  waters  and  at  the  CaiK».  The  extremes  recor<le<l  for  our  specimens  are  23  and  290 
fathoms.  We  are  to  expect  tliat  this  species  will  he  discovere<l  elsewhere  in  the  cin^umtropiiral 
regions  as  well  as  in  other  parts  of  the  seas,  and  very  likely  it  will  finally  prove  to  be  cosmopolitan 
at  the  proi)er  depth. 

OenuB  ONATHOPHAUBIA  Willemoet-Snhm. 
10.  Onathophauflia  gignm  W^illemoeB-Sohm. 

finathof)hfWi<m  fjignj*,  (i.  (.).  Sars,  Rep.  Voy.  VhnJUtigtr,  13,  Ii%  pi.  3,  1886. 

Our  si)ecimen  <liffers  from  the  destrription  given  by  Sars  in  the  following  points:  The  infero- 
posterior  spines  of  the  crarai)a<'e  are  a  little  longer;  tlie  posterior  dorsal  spine  is  well  develofied, 
resembling  in  si/^  and  shape  that  of  <i.  cnlcarata;  the  branchiostegal  spine  is  much  stronfcer  than 
in  Sars'  si)ecumen,  and  deci<le<lly  longer  thun  either  the  antennal  or  the  supraocular  qiiiiea.  The 
outer  edge  of  the  antennal  scale  Ium*  4  lieeth,  of  mfaich  the  iMMterior  ie  very  small.  The  nistnmi 
(which  was  bn)ken  in  Sars'  spetnmen)  is  very  long — longer  than  indii^ted  in  Sars'  figure;  the  part 
in  front  of  the  supraoi'ular  spim^s  is  exai'tly  iis  long  as  the  caraimce  between  supraocular  spines 
and  base  of  the  |)Osterior  dorsal  spine.  The  color  of  our  siH*cimen  is  preser\'ed  and  is  a  delicate 
crimson. 

The  diffenmces  in  development  of  the  |K)Stero-tlorsal,  infero- posterior,  and  branchiostegal  spines 
are  not  so  important,  in  my  opinion,  as  to  in<licate  that  this  form  differs  specifically  from  O.  gigan. 
I  rather  1>elieve  that  the  differences  are  due  to  age,  since  among  other  material  at  hairi  («ee  fi. 
iojufutpitm)  just  the  {tarts  named  exhibit  cums^ioiMliiig  variatiaus  in  spei^imens  of  different  age. 
(hir  spiH'inien  is  50  mm.  long,  while  that  of  Sars  was  142  mm. 

Among  a  collection  of  schizoiMMlH  inmi  Alaska  which  have  been  sent  by  the  U.  8.  National 
Museum  to  the  writer  for  identitication,  and  which  will  be  describe<l  elsewhere,  there  has  been 
found  a  siK.»cimefi  of  this  siKH'it»s  cl(>8c»ly  t'orres|)onding  to  the  Hawaiian  specimen.  It  is  slightly 
larger  than  the  latter  (55  mm.),  but  the  branchiostegal  spine  is  even  more  developed,  and  the 
snpnn)r))ital  spines  are  distinctly  larger  than  the  antennal  spines.  The  outer  margin  of  the 
antennal  scale  has  5  distinct  teeth  in  this  individual. 

Station  4144,  850-7»>7  fathoms,  vicinity  of  Kauai  Island,  1  male  young. 

DiMnbntiou. — Capture«l  by  the  VhnUnuji'r  at  station  69,  west  of  the  Azores,  in  2,200  fathoms.  Sais 
thinks  that  the  **rect»ntly  molttnl  skin  of  the  outer  part  of  the  tail  of  another  specimen'*  brought  up 
by  the  Chnllmger  from  1,W50  fathoms  in  the  Antarctic  Ocean,  l)etween  Kerguelen  and  Australia 
(station  157),  also  U'longs  here;  but  I  see  no  {)ossibility  of  identifying  this  species  from  so  meager 
remains,  and  it  would  Ih»  l)etter  to  strike  off  this  latter  lo<'ality  from  the  records  until  it  is  confirmetl. 

The  present  l(K*ality  at  tlu»  Hawaiian  Islands  extends  enormously  the  range  of  this  species,  and 
suggests  the  fosmoiH)litan  chanwiter  of  its  distribution.  As  lias  been  mentioned  above,  it  is  also 
present  amongst  material  from  Alaska. 

11.  Gnathophausia  calcarata  G.  <).  Sars. 

(iiHitliojthannia  rnlmrntn  (i.  O.  Sars,  Kep.  Voy.  <'hnUemjer,  13,  35  pi.,  4,  1886. 

The  measuriMneiits  of  our  specimens  are  as  follows:  Station  4109,  total  length,  37  mm.,  of  which 
15  inrn.  belmitf  to  the  rostrum  (in  front  of  the  supraocular  spines);  station  4142,  total  length,  43  mm., 
of  which  14  nun.  U^long  to  the  rostrum.  The  uieasurements  given  by  Sars  for  his  two  specimens  are 
iD^A  and  '.♦s,  resiKM'tively.  Our  siMM'inieus,  conse<iuently,  are  young,  and  they  agree  best  with  the 
smaller  in<livi<lual  destTilHMl  by  Sars.  the  cani|>ace  of  which  is  tigureii  on  Sars's  plate  4,  figure  3. 
The  i>osterf>-dorsal,  the  infero- posterior,  and  the  branchiostegal  spines  are  very  strongly  developed, 
even  stronger  than  in  the  ligure  <iu<.)ted,  and  they  are  a  little  more  divergent,  while  antennal  and 
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}*iiI»ni(M*ular  spiiu*!*  a^n*e  wHl  with  Sars's  atfouiit.  The  only  «iiffpi\»iiiv  is  in  tlie  antennal  K-alo* 
which.  aIthou);h  similar  to  Sard's  Htnire.  ha.s  tlie  ohhqiie  truncation  of  the  apex  hardly  notit-eable:  it 
is  more  like  fig.  -  <>n  JNirn's  plate  than  like  the  fii^*.  4  and  o.  The  scale  i?  generally  narmwer,  with 
three  serrations  on  the  outer  niannn.  the  tirst  one  «juite  ri'uiote  from  the  spiniionn  tij*,  hut  not 
t<eparate(l  from  it  l>y  an  emar]^inati«.»n. 

/r".  beiiyiU'ti^ijt  \Vo<Ml-Mason  i  Ann.  Nat.  Hist,  trti  8,  ISHI.  p.  2H!n.  from  the  Bay  of  Benpil,  l,74s 
fathoms,  is  said  to  l>e  near  f*.  oil'^nnito,  Imt  to  iliffer,  amon^  other  iM>int.'<i,  in  the  ix»stero-inferi(»r  and 
ot'jer  sjiines,  which  an.*  almost  sm«v»th.  in  the  anteimal  ."^.rale.  wliich  is  more  emannnate,  and  in  the 
epimend  lap{»ets  of  the  last  alHlominal  !H*gment. 

Stations:  41J>9,  442-449  fat>iom>.  Kaiwi  Channel,  1  male:  4142,  6:^2-S.sl  fathoms,  vicinity  of  Kauai 
Island,  1  male. 

DiMribiitioti. — This  sinxMes  was  taken  hy  the  i'hnlUnijri'  in  the  Arafura  >ea,  MX)  fathomsi.  and  at  the 
Philippines  (near  Talaur  Island,  south  of  Mindanao).  .i<X)  fathoms. 

12.  Onathophausia  willemoesi  it.  O.  Sars. 

Gnaihophau*ia  wiUnnoeti  (i.  O.  San?,  Rej).  Voy.  t'hnlUwjer,  KJ,  :{8pl.,  o  f.  !-♦>,  lH8o.     Faxon,  Mem. 
Mils.  Harvanl.  18,  1S95,  215. 

Our  male  has  the  total  lenii^h  (»f  •'>2  mm.,  of,  which  12  mm.  lielon^  Xo  the  rt>stnim.  The  fpfnale 
is  73  mm.  lonjr,  of  which  13  mm.  Ijelou);  to  the  rostrum;  the  latter,  however,  is  dama>!e<l  at  the  tip. 
The  larger  of  the  two  specimens  examine*!  hy  Sars  was  VMS  mm.  lonjf.  <.)ur  Hi)ecimens  agree 
completely  with  Sars's  acct»unt  of  this  siH*<'ies. 

Stations:  .i*<S7,  552-80H  fathoms,  north  coa-^t  of  Molokai,  1  male;  ■VX\\  ♦>s*#-it7u  fathoms,  west  coast 
of  Hawaii.  1  female. 

piittrihiition. — Banda  Seal.  1.42.>  fathoms  tSarst.  Panama  n^jrion:  <iulf  of  Panama,  1,270  fathoniH: 
off  Avapulco.  Mexico.  493  and  e>*>4  fathoms:  Tres  Marias  Islands.  *>sO  fathoms.     (F'axou. ) 

13.  Onathophausia  sarsi  WtHxl-Mason. 

/ r ii#i//i*i/»/i*i mj*#/i  w//-x#  \ViHHl-Ma.«»n.  Ann.  Nat.  Hist.  i*>).7.  IsHl,  ls7. 

Our  sjie^-imeiis  i*«>rn'SjM»iid  omipletely  to  \V<.MHl-Ma5on's  des«Tiption  of  this  sptvies,  with  the 
exivption  of  the  la"«t  sentemv,  which  .^^ys:  "The  telson  ♦  ■*  ♦  api)ear9  to  l»e  more  protlui-e^l  at 
the  lip  than  in  any  other  pj^ecies."  No  siu-h  jieculiarity  in  the  sha(»e  of  the  telson  is  apparent  in  our 
Hjiecimen. 

The  individual  from  station  41t{(i  is  H2  mm.  long,  of  which  Iti  mm.  lielong  to  the  rostrum  (in  front 
of  the  supraocular  spines),  hut  the  n>strum  is  damage«l  at  the  tip.  The  specimens  from  station  40(to 
are  all  smaller  than  this  one,  the  smallest  i»ossessing  a  total  length  of  34  mm.  \Voo<i-Mafi<m  gives 
75  mm.  from  tip  of  the  rostnim  to  end  of  telson. 

The  lal)el  oi  the  .set  from  station  40t>5  gives  the  color  ai»  ** scarlet  vermilion;"  in  the  sj^ecimen 
from  station  416H  the  color  is  still  preserve*!,  and  is  <»f  a  hrilliant  si-arlet.  All  our  sjiecimens  seem  to 
lie  males,  since  in  none  of  tliem  are  incnlntory  lamelbe  visible. 

Statii:»ns:  40l»5,  577— *J<0  fathoni.'^.  vi«'initv  of  Kauai  Island.  4  mal(.*s;  4UiH,  21K>-8<.X)  fathoms,  vicinitv 
of  Motla  Man  a  or  Binl  Island.  1  male. 

/>iWnAM/«/«.— Bay  of  P»i-n;ral.  lrt°  55'  41"  N..  s:^=  21'  Is"  K..  S40  fathoms  <  Wo«j«l.MaM>n). 

The  al)ove  Ux-alities  exten«l  <f  >nsiderahly  the  range  of  this  sjKM-ies. 

14.  Onathophausia  longispina  <i.  o.  Sai>. 

fittathophnuitin  huffi^piini  (i.  O.  Sars.  Kep.  Voy.  Chalh'n(ft r,  13,  4H  pi.,  7  f.,  1-5,  1S85. 

An  exaniination  of  the  rich  material  of  this  s|»ecies  collecte«l  hy  the  J/'w^vwv  shows  that  there  is 
i|aite  a  variability  in  the  development  of  the  different  spines  of  the  «*arai»ai'e.  The  length  of  the 
roetnim  and  dorsal  spine  varies  c»m.sidenihly;  generally  they  htv  comparatively  longer  in  young 
specimens.  The  branch i<istegal  >pines  in  older  s|H;»cimens  an*  not  »iiiite  .so  strong  and  are  ^liret'te^l 
obliquely  forward,  and  the  outer  spine  of  the  antennal  scale  is  not  so  excessively  develoj)eil. 
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The  following:  table  of  irieaj<iiro!neiit«ii  given  an  idea  of  the  relative  dimensions  of  rostrum,  carapace, 
and  jK>sterior  dorsal  npine. 


Sex. 


Mule... 

Do. 

Do. 
Ft'mftl«* 
Male... 
Female 


<»In  fnnit  of  ihr  suprmx'ular  ^I^iIH•s 


1 

station. 

i 

Total 
Irnffth. 

mm.      ' 
29 
51 
52 

57 
62 

Leneth 
of  nw- 
trum.rt 

Length 
of  oara- 

mm. 
5 
13 
14 
14 
16 
17 

IjenRTth 

of  dorsal 

Hpine. 

Dorsal  8pine  reai'lie^ 
to  abdominal  segment. 

iio:> 

410"» 

4105 
1106 

mm. 
11 
17 
16 
16 
14 
16 

mm. 
5 
8 

« 

7 
6 
7 

Beginning  of  fifth. 
Middle  of  fourth. 

End  of  third. 

Middle  of  third. 

End  of  second. 

Middle  of  third. 

''Excluding  roHtnim  and  dor  al  Kpine. 


CJomparing  thin  table  with  the  characters  given  by  Sarp  we  t)bserve  the  following: 

*'Iir)strinii  alinoHt  twice  the  length  of  the  <'ariipace."  In  very  young  siieciinens  it  is  over  twiw 
the  length,  in  large  ones  it  is  comparatively  sliorter,  in  the  largest  the  rostnim  is  even  abnolutely 
shorter  than  the  carapace. 

** Dorsal  spine  proje<'tiny:  to  alH>ut  the  end  of  the  fourth  (alxlominal)  segment."  In  laiyer 
pj>ecitnens  it  doi's  not  project  so  far,  in  the  smallest  it  j»rojects  a  little  farther. 

(lenerally  sjM'aking,  we  may  say  that  with  advancing  age  the  different  spines  and  the  nxtruni 
become  comjwtratively  shorter;  that  is  to  siiy,  they  retain  alnxit  the  al)solute  size  they  had  in  miHliuui- 
si/AHl  spiK'iint'ns,  while  the  rest  of  the  Inxly  irrows.  Thus  only  our  small  and  niedium-sizetl  «f»e<*imen8 
corn*F]K>nd  nrt>re  or  less  exactly  to  Sars's  description.  Sars's  largest  siKvimen  (out  of  five)  was.iJJmni. 
long. 

The  specimens  from  station  .S8*J4  arc  lalK'h^l  ''Carmine  vermilion.'' 

Stations:  ,S4t)7,  .SIO  fathom.s  1  female;  :U71.  ',VM  fathoms,  «  maK»s,  3  females;  :«73,  :U3  fathora.s  1 
female;  3474,  37.')  fathoms,  .">  males;  347o,  3.^1  fath.niis,  2  males,  1  female;  all  from  the  st.mtheai*t  coast 
of  Oahu.  3824,  222-4HS  fathoms,  1  female,  luul  3S2t»,  430-.371  fathonis,  2  males,  I  female;  fn>m  the 
south  coast  of  M(>h)kai.  3'.M)7,  315-304  fatln^ms,  2  malrs;  3^)8.  3()4-;M)S  fathoms,  1  female;  3W9,  308-322 
fathoms,  (5  males;  3ini,  337-334  fathoms,  1  male;  :V.)2\  32,3-2^*9  fathoms,  3  males;  ail  fnmi  the  south 
coast  of  Oahu.  4105,  314-;  3:>  fathoms,  3  males;  4106,  335-r>."v0  fathoms,  1  male;  4107,  350-355  lathom»s 
1  male;  all  fnnn  Kaiwi  Channel. 

DiMrihiUum. — C-aptun*d  by  tht»  (Imllnitjcr,  off  SamlK>angan,  Philippines,  250  fathoms. 

Family  IvlCOPIID.AE  T..  0.  Sars." 

OenuB  EUGOPIA  Dana. 
15.  Eucopia  australis  Dana. 

Eucop'ui  (tnntrnliit  I>ai»a,  [\  S.  Kxpl.  Kxj).  Oust.  1,  p.  (500.  j>l.  11,  f.  10,  1852.     G.  O.  Sare,  Rep.  Voy. 

Chollnnjtr,   13,  .V),  j>l.  \i  and   10,   1885.     WixMl-Mason,  in   Ann.  Nat.  Ilist.  («>)  H,  1891.  270. 

Faxon,  Mem.  Mus.   Harvard,  18,  18»5,  218.     Caiman,  Trans.  Roy.  Irish  AvwH,  31,  1896,  15. 

Thompson,  (\ital.  Crust.    I*ycnog.  Mus.    PundtK',  23,   1901.     Holt  &  Tattereall,  Rept  Fish. 

Ireland,  2,  1905;  A  pp.  4,  142.     Hansen,  Bull.  Mus.  Ocean.  Monaco,  30,  1905,  5. 
(%iUirnnpis  uiifjtiinihttn  Willem<H*s-Suhm,  in  Trans.  I^inn.  8oc.  Ix>ndon  (2)  1, 1873,  p.  37,  pi.  8. 

The  present  specimen  is  in  a  very  pt>or  state  of  presi»rvation,  but  the  shape  of  the  eyw,  of  the 
frontal  margin,  of  the  telson,  and  of  the  3  anterior  pairs  of  U^gs  are  n^'ognizable,  and  agree  well  with 
Sars's  an'ount  oi  this  spc<ics.     It  is  ajmarcntly  a  mah',  no  mai>upial  lamella?  being  seen. 

Stiition:  3887,  552-809  fathoms,  north  coa>t  of  Molokai  Islaml,  1  male. 

/>M/;•//;?///o/^  — Apparently  «'osmopolitan,  in  dei)ths  to  about  2,(HM)  fathoms  (350  to  2,500  fathoms  in 
the  Atlantic  according  to  Willemocs-Suhm).  The  species  must  go  up  into  shallower  water  ixi*asionalIy, 
however,  since  it  has  been  taken  out  of  the  stomach  of  a  p«'iiu[uin  (I>ana). 

Special  hjcalities  are  the  following:  North  Atlantic:  Southwest  coast  of  Ireland,  1,020  fatbomf) 
(Caiman);  south  (»f  Nova  S<H)tia,  1,250  fathoms  \Sar>);  \\e^t  of  Azores,  1,900  fathoms  (Pais).     Tropical 


'I'i'hiM  family,  no  dduhr.  i^  mtj-  rlosrly  allird  to  thi'  I.ojthi'tia.-'trtil.r,  and  i<  not  separated  frooi  them  by  Romeantbon 
The  very  peculinr  difTfrentiatinn  of  the  leir.«,  howevt-r.  i'*  in  favor  of  the  retention  of  Sars'n  family. 
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Atlantic:  North  nf  Capt*  WtiK*  Islumls.  \.^7'^  fatlmmy  >  Sars?,;  inMwav  K-twrt-n  Afri«a  ami  Br.i/.il.  1,.7<  i. 
tatliuiii.<«  (Sare).  Anlarrtic  Ocean:  ♦*»»>=  12' >.,  I4i'-  44'  E.  il>aiia<:  U't\vi.<Mi  ('ain-nf  <ioMl  IIoiJC  ami 
Kef>rut*len.  1,375  fathoms  (Sarvi;  s^mth  of  Australia,  l.siHi  fathoms  .Sars».  In<iian  Ocean:  Bay  nf 
BeD'jal.  5«il  fathom^,  ami  <iii!f  of  Maiiaar,  7;is  latin •iij«'  =  \V.Hi.l-Ma-iiri ;.  Tropual  Pa<'irir:  Off  Peru. 
0-1.770  fathoms:  (ialaitaj^iis,  .V»l  fatlioms:  <iulf  nf  Panama,  7»)4  fatlioms:  i.iulf  r»t  (*alif«jrnia,  0-700  ami 
1,L*1S  fathoms  (Faxon).  North  Pacilin  Off  .Tajian.  I,s75  fatlimns  iSarsi;  IWrinjr  Sea.  *)t'A)  fathoms 
iThomiieont. 

16.  Eucopia  sculpticauda  Fax<>ii. 

Entyjpift  fcni/itictmln  Faxon.  Bull.  Mus.  Harvard.  24.  1sk5,  ills,     Faxou.  Mem.  Mus.  Harvarrl,  Is. 
219.  pi.  K.  f.  2.  pi.  5:i  f.  1.  1^5*5.     HanstMi,  Bull.  Mus.  <  ».^ean.  Monai-*).  :X).  l«a'>.  7.  fin.  4. 

With  the  female  fn.im  >tatiiin  -HmY'^  wtrc  tht*  fullowini;  ni»tcs  aliuut  rnlor: 

*'The  i-arajiatv  is  very  iltfp,  velvety.  pi>rt-\vinf  r».*»l  i»r  "purpU*."  .«••»  intense  a<  l«»  ap]iear  almost 
black  in  {MKtr  li^ht.  extemlin^  rauila>l  alonu'  <liirsuni  «•!  ahilnnien.  sha>linL!  off  tit  ileep  «-arniine  on  rest 
of  abdomen,  inclmlin^  swimmen-ts  ami  telsi»n.  which  is  a  trille  livrhter.  Ap]K-n«lai:es  nf  head  and 
thorax:  Lonj;  le^ss,  madder  cannine:  short  apjiendajies.  deep  jH»rt-wine  re<l:  antenna,  mailder  pink; 
exopodite,  hn};ht  carmine:  antennule.  bright  i-;innini'.*' 

Stations:  4<Xfc.i,  577— 480  fathoms,  1  female,  and  4144,  nV>-7»)7  fatlnmis.  1  male,  from  vicinity  of  Kauai 
l.oland. 

DiMnhntion. — (!f ulf  of  I^inama.  l.t.MX*  fathoms,  ami  <  ialai^gns  Islamic.  nv>  an«l  1.3^)  fathoms;  sub- 
tropical Atlantic,  lietween  (iibraltar.  Az«»res.  and  Canary  J.<lantls.  U-tween  suria<"e  and  3.<X)t)  meters 
(Hansen;. 

Family  MYSIBAE  Dana. 

OenuB  PETALOPHTHALMUS  Wiilemoes-Saliin. 

17.  PetalophthalmuB  pacificua  Faxon. 

PtUilophthahmt^  )*nr!jii^nic  Faxon,  Bull.  Mu.-.  Ilarvanl,  24.  lsi»3,  21s.     Fax«»n.  Mem.  Mus.  Harvaril. 
IS.  \SM.\  22:;.  pi.  .->4. 

Our  siKH'imen  a^ret»s  al>*»hitely  with  Fax^in's  >ii»M-ii-s. 

Station  4157.  762-1, tH> ►  fatlmms.  vieinily  nf  Mmhi  Mann.  1  mah'. 

I}ltinbntitm.  — <_full  «»!  (.'alifitrnia.  o-7(>.>  fathom^. 

Oenni  B0RE0MT8I8  0.  0.  San. 

18.  Boreomysis  obtusata  <t.  o.  Sars. 
Bortomyni*  oUnmht  <i.  T).  .Sars.  Kep.  Voy.  f'h'ilhtn/rr,  l;j.  1S2.  pi.  .S3,  f.  l-ti.  1SS.S. 

Although  not  well  pn'serve«l,  the  ."Spei-imens  aijriv  i-h-arly  with  this  si»e«"ies.  Sars  sjiys  that  the 
eyes  have  a  dark  reildish  piiiment;  in  <iur  s|Ni'imens  the  ♦'ye>  an-  pale  brown,  which  jHissibly  is  ilne 
to  the  action  of  the  alii'hi>l.     The  femal«'  tn>m  ^tatinn  4014  ha>  l<i^t  biith  eyes. 

Stations:  4014.  3V»?*-:JH2  fatlmms.  1  male,  I  femah-:  and  401s.  mM-724  fathoms.  I  male:  Ixith  fn»m 
vicinitv  of  Kauai  Island. 

D'lftrihntion. — Off  crtast  «if  Jaiiiin,  ."io^  11'  N..  13i*'  2S'  K.,  .'r4."»  latimm:-.  and  n«irth  nf  Hawaiian 
Islands.  37=  52'  N..  Iij0=  17'  W..  2.740  fathoms. 

Oenui  8ISIELLA  Dana." 

19.  Siriella  thompsoni  >  Milne-Kd\\ard-i-. 

SirifUa  thomftiftni,  G.  ().  Sars.  Krp.  Vny.  '/.«» 7' »«;/./•.  13.  2<»'>.  pi.  iJ'i,  f.  1-J4.  l•^<^.    ortmann.  I»e«'ap. 
.^.Si'hizop.  Planktnn  Kx|Ktl.,  23.  \<\*'A:  Bull.  Mus.  Harvard.  J.\  l^^M.  107. 

The ?|>eci mens  i  females  i  fmm  statinn  37'.»*.<  wer»-  niarke<l:  "*  Hyacinth  biuf  i%ri;«i.  biwly  translucent." 
Stations:  .3797,  surfaee.  Krln-n  Bank  t«i  Kaiui  ('}iarim*l.  31-  .V»'  N..  13»i    \V.,  12  mahs,  s  feniale>: 

"Niirman  i.\fiii.  Nal.  Hist,  ili  l«i.  ivJ.  p.  1  r.*  n'mi'li-:!' •!  "•  •'  li  I»jn.:i  jt;  :i\'.r.'-  ''  .!'..'  i  wr.iy.  .Ttin..-  I'l.  l<*\,  liiii 
l«l«.*r  vUii'l..  \K  "Jiy  ■  re>Uiri'd  it.  >irf»//»i  hnviiiK  I"-.ii  p  ■.i-l  :-»•••  1  \  y  Iijiim  in  iIp.  i-.tr!\  j-  ir:  •  f  \<*k  Hi:"  lalir-r  i-iin^-i-Unn  ha> 
been  overluok«d  by  Ehrenbauni  vBoitr.  M(i-rf>.  lfi-U'<>l.in<l  r  I'^vT.  p.  Ml  . 
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3799,  surface,  Erbcn  Bank  to  Kaiwi  Chaun.,  29<>  22'  N.,  139*»  3K  W.,  2  females;  3801,  100  fathoms, 
Erl>en  Bank  to  Kaiwi  Chann.,  28°  31^  N.,  141°  47'  W.,  2  males.  1  female;  3802,  150  fathoms,  Krben 
Bank  to  Kaiwi  CUiann.,  27°  04'  l.V^  N.,  144°  18'  30"  W.,  1  male;  :«29,  surface,  south  coast  of  Molokai, 

1  female;  Ii8<)7,  surfacre,  Pailolo  Channel,  2  males,  5  females;  3889,  surface,  north  coast  t>f  Molokai, 

2  males;  3912,  surface,  south  coast  of  Oahu,  1  male,  2  females;  3926,  surface,  l)etween  Honolulu  antl 
Uysan,  21°  13'  X.,  158°  43'  W.,  2  males;  3927,  surface,  l)etween  Honolulu  and  Laysan,  21°  31'  N.,  161° 
55'  W.,  6  males,  8  females;  3929,  surfaces  between  Honolulu  and  Laysan,  23°  19'  N.,  166°  54'  \V.,  3  males; 
39.30,  surface,  between  Honolulu  and  Laysan,  25°  07'  N.,  170°  50'  W.,  6  males,  1  female;  :W8(),  surfrnv, 
between  Honolulu  and  Kauai,  21°  33'  X.,  158°  19'  \V.,  1  male;  4011,  surface,  Ijetween  Kauai  and  Oahu, 
21°  20'  N.,  158°  21'  W.,  1  male,  1  female;  4086,  surfac^e,  northeast  coast  of  Maui,  1  male,  2  females; 
4145,  surface,  between  Kauai  and  Modu  Manu,  22°  27'  :iO"  X.,  160°  40'  W.,  about  100  males,  30  females. 

IHMrihiUion. — Xorth,  Tropical,  and  South  Atlantic;  Xorth  and  South  Pacific;  Australian  seas: 
Indian  Ocean;  apparently  ^nerally  distributed  in  the  tropical  an<l  subtropical  parts  of  all  (Mvans,  on 
tlie  surface.  Our  stations  3801  and  :i802  are  remarkable,  because  they  record  this  sjiecies  from  the 
depth  of  100  and  150  fathoms  (two  (>j)en  intermediate  tow  nets,  set  tandem). 

20.  Siriella  grracilis  Dana. 

Sirielln  gracilis*,  Streets,  Bull.  V.  8.  Xat.  Mus.  I,  1877,  Xo.  7,  123;  (J.  O.  Sars,  Rep.  Voy.  Challenger, 
13,  209,  pi.  36,  f.  25-28,  1885.  Ortmann,  Bull.  Mus.  Harvard,  25, 1894,  107.  Thompson,  Catal. 
Crust.  Pycnog.  Mus.  Dundee,  24,  1901. 

It  is  interestinj?  to  note  that  at  station  4009  a  large  number  of  this  species  was  captured,  without 
Siriella  thompttoni^  with  which  it  was  found  assoi;iate<l  at  the  other  stations. 

Stations. — 3867,  surface,  Pailolo  Channel,  4  niales;  4009,  surface,  l)etwe€n  Kauai  and  Oahu, 
21°  50'  30"  X.,  159°  15'  W.,  alH)ut  .'i5  specimen.^,  male,  female,  and  younjr;  *4086,  surface,  northeast 
coast  of  Maui,  2  males,  2  females;  4145,  surface,  l^etween  Kauai  and  Modu  Manu,  22°  27'  30"  N., 
16°  40'  W.,  13  males. 

Distribution,— Pwd^c  (Dana);  West,  Xorth,  and  Tropical  Pacific  (Sars);  North  Pacific,  20°-:i0°  X., 
145°-149°  W.  (Strei^ts);  near  Galapagos  Islands  and  l)etween  (talapagOB  and  Acapulco  (Ortmann); 
Bay  of  Bengal  (Thompson).     Surface. 

This  si)ecies  seems  to  be  restricted  to  the  tropical  and  subtropical  parts  of  the  Indian  and  Pacific 
Oceans.     It  has  not  been  recx)rde<l  from  the  Atlantic  Ocean. 

Oenns  AKCHIALUS  Krdyer. 
21.  Anchlalus  typicus  Kri')ver. 

Anchialus  tifpinis,  G.  O.  Sars,  Rep.  Voy.  (1udUngt>r,  13,  H»3  pi.  34  f.  4-27,  1885. 

The  \^Ty  remarkable  new  ioi-alities  at  which  our  material  was  secured  have  made  necessary  a  very 
careful  comparison  with  Sars's  descriptions  an<l  figures  (all  |)arts  are  figure<l  by  Sars,  except  the  first 
maxilla),  and  I  am  unable  to  discover  any  differences  from  the  characters  given  by  him  (p.  193)  as 
"specific,"  with  the  exception  that  he  says  that  theapi(*al  incision  of  the  telson  occupies  "one  seventh 
of  the  length"  of  the  telson,  while  in  our  Hpocirnens  it  occupies  between  ontsfifth  and  one-sixth. 
This,  however,  is  clearly  due  to  a  mistake  on  the  part  of  Sars  on  i>age  193,  since  on  page  19t>  he  say.- 
that  the  incision  occupies  **alK)Ut  one-fifth"  oi  the  length,  the  corre<!tness  of  which  is  further 
substantiatetl  by  the  figure  of  the  telson  (pi.  34,  \\)i,  26). 

(loing  carefully  over  Sars's  "description"  of  this  sjHM'ies,  I  discovered  only  the  following  |Kunt<> 
which  deviate  in  our  sjK'ciinens: 

(1 )  The  male  gnathojMxl  has,  according  to  Sars,  a  .*<tr(»ng  triangular  expansion  on  the  inner  eilgt 
of  the  carpal  joint,  which,  according  to  the  figure  (  pi.  .'{4,  fig.  17),  is  almost  spinifonn.  In  my  slides 
this  ex])ansion  is  present,  but  less  spinifonn. 

(2)  1  can  not  di.scover  in  my  slides  the  j>eculiar  structure  of  the  outer  branch  of  the  fourth  pair  ol 
uiale  i)leoiHMls,  des^'ribed  by  Sars,  and  tigure»l  in  ligs.  24  and  25  on  pi.  34.  In  my  slides  this  branch  is 
"somewhat  more  prodace<l,"  but  has  no  peculiarities  in  the  shape  of  the  joints  and  arrangment  of 
natatory  setae. 

(3)  The  j)ali)  of  the  mandibles  is  more  elongate  in  my  sj>ecimens;  the  first  joint  is  less  wide, 
comparatively,  and  the  second  is  much  longer  than  represented  in  Sars's  fig.  12;  it  is  not  ovate,  but 
rather  linear. 
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(4)  The  first  tme  lef;  of  the  male  (SareV  tig.  ISi  ha:^  tl)e  pntiMNlite  only  slightly  dilatefl.  aii<l 
consistH  apparently  of  one  single  joint  (Sary  drawn  three  of  them  K  follnweil  by  u  very  small  terminal 
one,  whieli  is  hidden  hy  jKHMiliarly  develope<l,  l«»iig  sjiines:  the  latt«»r  an*  h'?*H  niniieninH  than  in  San**?* 
figare,  and  le^  distinetly  fa^'icnlate. 

I  am  ni»t  pre|)are<l  to  8:iy  whether  these  differiMMvs  might  cDntitiiute  siHTitio  ur  varietal  eharaeters. 
If  they  should  pn»ve  to  l»e  of  taxononde  value,  we  ought  to  create,  for  this  fonn,  a  new  s|ie4'ies  or 
\'ariety,  for  which  I  should  like  to  pro]Kise  the  name  Auchinht*  haimiitum'n*. 

Slatienj*. — 3S12,  surface,  south  coast  <»f  Oahu,  2  males:  :W2S*,  surfacv,  sr>uth  t»f  Molokai.  close  to 
Lanai  Island,  numeniiLs  s{)ecimens,  all  males:  :^21.  surfacv,  off  Honolulu,  numerous  s)>eciniens.  male 
and  female,  females  prevailing. 

DiMrlhnt'wn. — Tropi<"al  Atlantic,  14°  N.  iKnWeri:  off  Cape  of  (hkmI  llofie,  surface:  'M^  41'  S.. 
IS**  36'  K.  iSarsi. 

Tlie  present  li^-alities  extend  the  known  range  of  this  sjje^-ies  considerably.  ??ars  l»elieves  that  the 
«petries  of  the  genus  AncWuihif  art*  j>elagic  surface  forms,  and  in  this  case  the  wide  distrihution  would 
corres«pond  Xo  that  of  many  f»ther  ]ielagic  cnratures.  That  they  are  captuietl  rarely  may  be  due  to  the 
fau^t  that  thev  seem  to  ))e  mKnurnal;  at  least  at  the  three  kntilities  at  which  our  material  was  taken 
the  hauls  were  made  at  night  ^7.30  to  8.4*5  p.  m. ),  with  the  aid  of  electric  light,  during  the  night 
anchorage  of  the  AllnUron*.  In  two  of  our  hauls  this  species  was  represente<l  by  a  ver}'  large  nunilier 
of  intlividuals,  while  not  a  single  other  haul  in  this  region  contains  a  trai'e  of  it.  I  think  we  have 
here  the  original  home  of  this  species,  which  is  to  lie  K»ught  in  shallow  water  near  the  shore,  but  it 
hidea  «x.imewhere  during  the  daytime,  and  appears  as  a  planktunic  f<»rm  at  night,  p^vssibly  only  during 
a  certain  season. 
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NEMERTEANS  OF  THE  HAWAIIAN  ISLANDS  COLLECTED  BY  THE  STEAMER 

ALBATROSS  IN  1902. 


By  WESLEY  R.  COE. 

Assistant  Professor  of  Comparative  Anatomy,  Sheffield  Scientific  School, 

Yale  University, 


Among  the  collections  made  by  Prof.  C.  H.  Gilbert  and  party  with  the  U.  S. 
Fish  Commission  steamer  Alhatross  at  the  Hawaiian  Islands  in  the  summer  of  1902 
are  a  number  of  well-preserved  specimens  of  nemerteans.  These  specimens,  how- 
ever, represent  only  three  species,  of  which  two  are  believed  to  have  been  unde- 
scribed  hitherto.  Microscopic  study  reveals  a  number  of  interesting  anatomical 
peculiarities,  which  are  detailed  below.  Two  of  the  species  belong  to  the  genus 
TxnioHonia^  which  is  abundantly  represented  in  nearly  all  tropical  and  subtropical 
regions.  The  third  belongs  to  the  genus  Drepanophoriis^  but  is  unfortunately 
represented  by  the  proboscis  only,  so  that  its  specific  identity  is  indeterminable. 

All  the  specimens  were  obtained  by  the  dredge  at  depths  of  from  21  to  282 
fathoms. 

The  fact  that  so  few  nemerteans  were  collected  by  the  Albatross  party  must  not 
be  taken  as  an  indication  that  more  extended  shore  collecting  would  not  yield  a  much 
larger  number  of  species.  Comparatively  few  miscellaneous  collections  of  inverte- 
brates contain  numerous  species  of  this  group,  even  from  localities  where  such 
worms  are  abundant.  So  far  as  is  known  to  the  writer  no  nemerteans  whatever 
have  previously  been  recorded  from  the  Hawaiian  Islands  or  from  the  deep  water  in 
their  vicinity.  On  this  account  the  present  collection,  although  very  meager, 
possesses  a  certain  interest.  Its  principal  value,  however,  is  due  to  the  interesting 
anatomical  peculiarities  revealed  in  the  new  species  it  contains. 

T£in080MA  Stiinpson. 

Txniosoma  Stimi>8on,  Proc.  Ac.  Nat.  Sci.  Phila.,  1857,  162. 

Polia  Delle  Chiaje,  Mem.  sulla  storia  e  notomia  degli  animali  j^riza  vertebre  del  regno  di  NapoH, 

Naples,  1823-28. 
EnptAia  Hubrecht,  Report  of  Challenger  Expe<l.,  Zoul.,  xix,  ISS7. 
Eupoiia  Burger,  Fauna  u.  Flora  von  Neaj^el,  Monogr.  22,  p.  5^S,  1895. 
Tseniosoma  Coe,  Proc.  Wa.»jhington  Ac.  S<'i.,  Ill,  19()1,  61. 

This  genus  is  widely  distribute<l  in  tn»pical  and  subtropical   waters,    and   its   presence  at  the 
Hawaiian  L<lands  was  to  have  l^een  expected.     As  has  l)een  state<l  elsewhere^',  Stiinpson's  name  for  it 
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has  indisputable  priority  over  the  name  Eupoiia,  although  the  latter  is  still  retained  by  most  European 
writers.  The  fact  that  Stimpson  in  1857  a,  in  establishing  his  new  genus  T«nio9oma^  in  addition  to 
giving  a  satisfactory  generic  diagnosis,  specially  mentioned  Barlasia  quinquelineata  Quoy  &  Gaimard 
as  a  typical  species  of  the  genus  leaves  no  valid  excuse  for  ignoring  this  name  and  adopting  that  given 
by  Hubrecht  thirty  years  later.  Furthermore,  Stimpson  in  the  same  paper  describes  as  new  species  two 
forms,  T.  septemlineatum  and  T xqaale  (  =  7.  qainquelineaium)  both  of  which  are  typical  representatives 
of  the  genus.  Although  Stimpson' s  generic  diagnosis  is  brief  it  is  accurate,  and  its  brevity  is  justified 
by  the  citation  of  a  well-known  typicul  species. 
K  The  species  belonging  to  this  genus  show  a  remarkable  specific  variation  in  the  general  shape  and 
size  of  the  body.  Some  are  characterized  by  extremely  long,  slender,  flattened,  and  much-twisted* 
bodies,  while  others  are  short,  thick,  and  cylindrical.  In  nearly  all  the  species,  however,  the  head  in 
life  is  rounded  in  front  and  is  sharply  marked  off  from  the  parts  immediately  following  by  lateral 
constrictions.  Horizontal  furrows  are  wanting,  but  small,  oblique  or  transverse  grooves  are  usually 
pre^^ent  on  the  head.  In  strong  contraction  the  posterior  portion  of  the  head  becomes  greatly  swollen 
and  the  snout  is  withdrawn  into  it,  the  anterior  end  of  the  body  becoming  large  and  abruptly 
tnineateil. 

I^oboscis  sheath  and  proboscis  short,  seldom  reaching  more  than  one-third  the  length  of  body. 
Proboscis  opening  subterminal,  minute.  Mouth  situated  on  the  ventral  surface  immediately  behind 
the  ganglia . 

Muscular  layers  of  body  composed  of  a  thick  outer  longitudinal,  a  circular,  and  a  lees  thickened 
inner  longitudinal  layer.  Outside  the  muscular  layers  is  a  well  developed  cutis,  composed  of  a  thick 
inner  layer  of  connective  tissue,  and  an  outer  layer  of  glandular  tissue.  External  epithelium  thin  as 
compared  with  the  other  layers  of  the  body,  though  the  basement  layer  separating  it  from  the  cutis  is 
usually  well  developeii.  Musculature  of  ])roboecis  consists  of  an  inner  longitudinal  and  an  outer 
circular  muscular  layer;  consequently  muscular  crosses  are  wanting.  Cephalic  glands  enormously 
develoiHHl,  stretching  backward  on  all  sides  beyond  the  brain,  and  often  reaching  some  distance  into 
the  esophageal  region. 

lateral  nerves  situated  immetiiately  outside  circular  muscular  layer.  Ocelli  usually  present  in 
great  nunil:)er8,  though  very  small.     There  are  three  longitudinal  blood  vessels. 

The^?e  worms  are  sluggish  in  their  habits,  are  unable  to  swim,  and  usually  show  great  irregularitiei: 
in  the  diameter  of  the  Inxiy.  They  often  twist  their  bodies  in  sharp  coils  or  in  knots,  or  lie  tangled 
togt'ther  in  lumt)s.     All  species  are  extremely  contractile. 

TaBniosoma  univittatTun  h)>.  nov. 

(PI.  I.  figs.  1-3;  text  cuts  1,  2.) 

This  species  is  represented  in  the  collection  by  four  well-preserveil  specimens  which  were  dredged 
from  depths  l>etween  127  and  178  fathoms. 

The  specnmens  bear  a  close  external  resemblance  to  those  of  a  species  which  Isler,^  in  1900, 
descriijcil  from  the  Indian  Ocean  (Ceylon)  under  the  uvLaie  Eupolia  unistriaJUi.  The  next  year,  and 
evidently  written  while  Isler's  paper  was  in  press,  Punnett^^  gave  a  description  of  a  very  similar  species, 
also  collected  in  the  Indian  Ocean  (Maldive  Islands),  to  which  he  gave  a  name  identical  with  that 
which  Isler  gave  to  his  8|>ecies,  viz,  Eujiolia  unistricUa.  Isler's  specimens  were  yellowish-white  with 
a  narrow  longitudinal  stripe*  of  olive  green,  while  Punnett's  si)ecimens  were  white  with  a  similar 
narrow  stripe  of  black.  Those  dest^ribed  by  Isler  possessed  numerous  ocelli;  Punnett  does  not  state 
in  his  description  whether  such  sense  organs  were  present  in  his  specimens,  but  he  writes  me  that 
they  are  as  well  developed  as  in  T.  melanttgrammam.  The  two  forms,  to  which  the  one  specific  name 
was  given  by  both  of  these  investigators,  are  evidently  very  closely  related,  if  not  identical.  Although 
very  similar  to  them  in  form  and  coloration  of  Ixxly,  the  species  herein  de8cril)ed,  Ttemowma  wnirit- 
tahun,  differs  in  the  total  al)8ence  of  ocelli  ami  in  minor  anatomical  details. 

From  T:rnloHOhi(i  hemprichl  (Ehrenberg)  and  T.  wt'(fiolhie<Utim  (Burger),  both  of  which  possess  a 
median  ventral  as  well  as  a  median  dorsal  brown  or  blackish  strii>e,  the  present  species  differs  con- 
spicuously in  the  j)o6s*e}<sion  of  a  dorsal  Htri])e  only. 


'«rroc.  Ac.  Nat.  Scl.  Philu..  ISoT.  hV2. 
''Z(K»1.  AuzeiKcr.  XXIII,  iyc»0.  p.  178. 
t- Gardiner'H  Fauna  and  (ie(»gniphy  of  the  Makllve  and  Laccadive  ArchipelafToes,  Vol.  1.  p.  10ft,  pi.  nr,  fig.  4,  1901. 


ITEIIEKTEANS   OF   HAWAIIAN    ISLANDS. 


979 

Ab  in  Tinuotoina  unutriatum,  the  preeent  ^pevies  ie  coiu>picaousty  marked,  having  a  whitish  or 
very  [lale'^wlored  body,  witii  a  shftrply  marked  dorsal  line  of  reddish  brown  or  black  color  extending 
the  whole  length  of  the  body  (pi.  i,  figs.  1,  2). 

After  preservation,  the  body  is  of  moderate  proportions,  rounded  throughout.  Urgeet  in  e^ophagenl 
region  a  short  distance  behind  mouth;  head  roundeil  in  front,  markol  off  from  body  by  fairly  ilietinct 
transverse  lateral  ^roovee  which,  when  the  head  is  contiafte<l,  form  an  annular  constriction  imme- 
diately in  front  of  mouth;  anterior  portion  of  head,  or  snout,  demarcated  from  the  posterior  i>ortions. 
When  strongly  contracted  the  head  is  much  swollen  and  the  enout  partially  withdrawn  into  the  poste- 
rior part  of  it  (pi.  I,  Iig.  2).    Month  and  proboscis  {>ore  situated  as  in  related  species. 

Careful  examination  of  the  specimens  after  clearing  in  cedar  oil  and  in  microscopic  sections  failed 
to  reveal  the  presence  of  any  ocelli.  Their  absence  is  doubtless  correlated  with  the  depth  at  which 
theee  worms  live.  Three  other  species  of  the  genus,  7".  aiitlrali;  T.  ytmrdii.  and  7".  nippomnte,  are 
described  by  Hubrecht"  from  the  Challenger  collections  as  hanng  been  dredged  from  depths  of  300 
fathoms  or  more.  Whetberocelli  ar« 
likewise  wanting  in  lhei>e  species  is 
not  mentioned,  although  nearly  all 
the  other  known  species  of  the  genus 
possess  them.  Mr.  R.  C.  Punnett 
however,  informs  me  that  he  has  re- 
cently collected  an  eyeless  species  in 

■She. — Length  of  e«cb  of  two  spet 
mens  which  were  not  strongly  con 
tr»cte<l,o0to60mm.;  width,  1.5  to  " 
mm.  Twoconliacted  specimens  were 
each  20  to  30  mm.  loug  and  3  mm 
in  diameter  in  anterior  portion  of 
esophageal  rt^on. 

OAor. — After  preservation  for  a 
short  time,  the  whole  body  is  creamy 
white  with  the  exception  of  a  single 
sharply  -  niarkol  stripe  of  reddish 
brown  extending  in  the  dorsal  me- 
dian line  throughout  the  whole 
length  of  the  body.  These  colors 
probably  represent  very  cloeely  the 
natural  coloration  in  life. 

In  the  two  specimena  which  are 
fairly  well  extended  ( pi.  i,  fig.  1 )  the 

doml  stripe  is  a  narrow  line  of  less  than  0.3  mm.  in  width,  but  is  sharply  marked  and  conspicuous 
throoghout  becauise  of  its  very  dark  color.  In  the  (wo  specimens  which  are  strongly  I'onlracted  (pi.  i, 
fig.  2)  the  stripe  is  about  t  mm.  in  width  anteriorly  and  0.5  mm.  wide  farther  back.  In  the  extende*' 
specimena  the  stripe  i8onlyone.eighthas  wide  as  the  body,  while  in  the  contracted  s]>eciinens  it  is  from 
one-third  to  one- fourth  the  width  of  the  l)ody. 

On  the  dorsal  side  of  the  heail  the  stripe  becomes  narrower  (pi.  i,  tig.  3)  and  terminates  imme- 
diately above  the  proboscis  pore  or  very  near  the  exact  end  of  the  dorsal  surface  of  the  snout.  It  tn 
also  narrower  in  the  posterior  halt  of  the  body,  but  eilends  nearly  or  ijnite  to  the  [■•sterior  extremity. 

The  stripe  remains  of  a  reddish  brown  color  after  preservation  for  a  few  months  in  alcohol,  but  at 
the  en<l  of  a  year  is  hardly  to  l>e  distinguisheil. 

Proliotcif  well  developed  for  the  genus;  attached  to  the  tissues  nf  the  head  immediately  amenor 
to  the  rentral  brain  commif«ure;  composed  of  the  usual  maicular,  nervous,  anil  epithelial  layers. 

Boi/y  imllr. — The  comparative  thickness  of  the  various  layers  which  constitute  the  body  walls  \s 
shown  in  text  cuts  1  and  2.  Integument  rather  high;  basement  layer  thin;  cuti^'  in  eifiiphageal  region 
from  two-thirds  to  three-fourths  as  thick  as  inleguuient,  its  glandular  layer  being  about  twice  as  thick 
as  the  imderlying  connective  tissue  layer  (fig.  1). 

aCtkalleiifer  ReportiLXIZ.  p.— .  1887. 


o/m- 


body  In  «nieriiir  portion  ot  e«i>ph»g«l  region,  showing  pwiilUr  mulli' 
cellular  glsnd  |a|  Binuled  Imemal  lo  (be  tml]'  watlx  anil  ImmMialvly 
oumdi'IhecKiplugMlepltbelluintnp):  iz)  Duct  ot  gland:  |i7ni)  Inlernal 
lungiiudlnal  miucles;  (™)  Orcular  muKlw:  [aim)  Outer  longiludinal 
iDiucle>:  (rul  GlaDdalar  layerof  cull^:  leu')  Flbluus  layei  ol  cutit:  (bm) 
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Cephalic  ginnd*  enomioiuly  developed,  occupying  the  whole  thickne«e  of  the  outer  longitudjnsl 
mu§cular  layer  in  the  mouth  and  anterior  ewtphageal  region?,  and  making  up  fully  three- fourtb^  the 
flulietancc  of  thin  layer.  A  ahort  distance  back  of  the  mouth  these  gland]>  hc^n  to  decrease  in  abund- 
ai>i«  in  tiie  doreal  half  of  the  body,  and  gradually  disappear,  except  for  scattered  clusters  in  the  midst 
of  the  outer  longitudinal  muscular  layer  in  the  ventral  half  of  the  l>odylfig.  1,  cy')-  they  disappear 
completely  at  about  four-tiftba  the  distance  from  mouth  to  anterior  end  of  stooiBch. 

In  the  single  specimen  sectioned  a  very  t>eculiar  gland  (lig.  1,  a)  is  present  in  the  anterior  por- 
tion of  the  esophageal  regUm.  It  in  situated  in  the  mid-ventrai  line  of  the  body,  directly  beneath  the 
e»>|)bagcal  epithelium,  an<l  thus  quite  internal  to  the  body  nallf.  A  large  and  conspicuoun  duct 
{fig.  I,  r)  Glleil  wilb  secretion  iiasseii  through  the  boily  walls  to  the  Buperfidal  int^ument,  thus  dii^ 
charging  the  se<;retlrin  from  the  gland  on  the  mid-ventt^l  nirface  of  the  body.  The  gland  itself  i* 
composed  of  some  20  or  more  large  clusters  of  gland  cells,  each  cluster  resembling  one  of  the  groupe  of 


fHofum  rp  nov     TnoFVerw  ■erllon  throdgti  pulcrkff  end  of 

cHiljlumcHl  ri'ttliiii,  !>hiiwlnf[  nMIIon  nf  cwpliadua  (<)  linin«<l<ati'ly  uilerlor  to  It* 
opewlnjt  lulo  dorsal  m-uH  oI  stomach,  a  nhiirl  bltiKi  porttoii  of  which  (*)  Um  ventnl 
to  posUrior  end  ol  wophagus;  (re)  rhynchocu'l:  (fii)  laleral  nerve.    Other  reference 


the  cephalic  glands  (dg.  1,  eg')  which  He  in  the  midst  of  the  outer  longitudinal  mnsrular  layer  in  the 
same  n^on.  The  duct  through  which  the  secretion  is  di^'harged  is,  like  the  dacta  from  the  c«phalic 
glands,  merely  temimrary,  and  exiwtH  only  when  fillinl  with  secretion. 

It  w  iloubtfnl  whether  this  gland  occurs  in  all  individuals  of  the  species.  It  seeme  more  probable 
that  it  is  an  abnormally  developed  cluster  of  cei)lialic  glands  which  has  piereed  the  underlying  cimilar 
and  inner  longitudinal  muscular  layers,  and  has  cotiie  to  lie  quite  internal  to  the  body  wallt. 

Alimfiilnry  cnrniL — Mouth  and  esophagus  as  in  related  species.  At  about  midway  between  mouth 
and  intestine  pro|K'r  the  esophagus  otH-ns  into  tbe  stomach,  from  which  it  is  sharply  demarcated  both 
atuitoinii^Uy  aii<l  hiftologically.  In  the  single  s)>et:i men  sect ione<l  the  esophagus  did  not  open  directly 
in^l  the  anterior  I'ud  of  the  stomach,  but  into  tho  ilorsul  wall  of  the  latter  at  some  little  distance  from 
its  anterior  end.  Thus  a  blind  anterior  iK.uch  of  the  etomach  ( tig.  2,  a)  lies  beneath  the  posterior  end 
of  the  ei^iphagus  (r),  and  recalls  the  intestinal  ciecum  of  the  Hoplonemertea.  As  commonly  occure  in 
the  lleturonemertea,  the  o^ophagus  is  much  Hatteneil  riorso-vetitrally.  and  is  crescentic  in  cross  section. 
The  epitheliuju  of  the  wntral  wall  \f  several  times  as  thick  as  that  of  the  dorsal  wall  (fig.  2) .  The 
esojihagus  is  pomewhat  diminiehcl  in  siiu-  at  itn  ]Mwterior  enil,  although  its  opening  iato  the  doml 
wall  of  the  stomach  if  i|uite  larg(>. 
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The  walls  of  the  stomach  are  without  lobes  except  near  its  p>osterior  end,  where  lateral  poucheg 
make  their  appearance.  The  most  anterior  of  these  pouches  are  but  little  developed,  but  they  gradually 
become  deeper  at  the  approach  to  the  intestine  proper.  The  histological  structures,  too,  gradually 
assume  the  characteristics  peculiar  to  the  intestine,  so  that  there  is  no  sharp  line  of  demarcation 
between  stomach  and  intestine  proper.  Similar  conditions  have  been  described  for  a  number  of 
Heteronemerteans.    - 

Xephridia. — The  nephridial  tubules  are  small  and  inconspicuous.  They  are  situated,  as  in  most 
related  species,  on  the  lateral  borders  of  the  posterior  portion  of  the  esophagus  and  l>eside  the  anterior 
portion  of  the  stomach.  There  are  numerous  efferent  ducts  of  minute  size  which  pass  immediately 
dor^  to  the  lateral  nerves  and  open  on  the  dorso-lateral  surface  of  the  lx>dy.  About  8  efferent  ducts 
could  be  clistinguishe<l  on  each  side,  although  there  may  have  been  more,  for  their  exact  number  was 
difficult  to  determine  in  the  specimen  sectioned  Ix^cause  some  of  the  ducts  were  sf>  very  inconspicuous 
as  to  l)e  hardly  distinguishes!  from  radial  bundles  of  ronnei'tive  tissue  fibers  which  pass  at  irregular 
intervals  through  the  body  walls,  particularly  in  the  vicinity  of  the  lateral  nerves. 

Blfxxi  vaisnilar  fyttem. — This  presents  few  deviations  from  the  arrangement  of  vessels  found  in 
related  species.     The  cephalic  lacunae,  however,  are  smaller  than  in  most  other  forms  of  the  genus. 

Xerrowt  sfjstem  as  in  relateil  sjjecies.  Cerebral  sense  oi^ns  remarkably  voluminous,  with  a  lai^ 
glandular  lobe  situated  ventrally  to  the  main  body  of  each  of  the  sense  organs. 

Reproductive  orgaiuf. — Sexual  products  immature  in  a  specimen  collected  in  April. 

Habitat, — Of  the  four  specimens  of  this  species  col- 
lected by  the  Alhatrottg,  two  were  dredge<l  at  station 
3855,  south  coast  of  Molokai,  at  a  depth  of  127  to  i:^ 
fathoms.  The  bottom  here  was  compose<l  of  tine  brown 
sand  and  gravel;  bottom  temperature,  65.5°  F.  The 
other  two  came  from  station  4079,  north  coast  of  Maui 
Island;  depth,  143  to  178  fathoms;  lx)ttom  composeil  of 
gray  sand  and  foraminifera;  bottom  temi)erature,  60.8°  F. 

The  species  may  therefore  be  looked  upon  as  in- 
habiting depths  of  over  100  fathoms,  and  this  fact  will 
partially  account  for  the  aljsence  of  eyes. 

Tflsniosoma  cingulatuin  sp.  nov. 

(PI.  1,  figs.  4-6;  text  cuts  3-7.) 

Body  long  and  slender,  rounde<l  throughout  (pi.  1, 
fig.  4);  head  rather  slender,  with  a  distinct  annular 
groove  situated  immeiliately  in  front  of  mouth  and  sep- 
arating head  from  succeeding  portions  of  the  Ixnly;  a 
leas  distinct  groove  lies  farther  forward  on  the  head  and 
marks  off  the  snout  from  the  posterior  portion  of  the 
head  (fig.  3;  pi.  1,  fig.  6).  Elsophageal  region  somewhat 
wider  than  intestinal  region,  into  which  it  passes  with- 
out external  line  of  demarcation. 

Si2€. — Length  of  two  preserved  specimens  (pi.  1, 
figs.  4,  5),  90  and  250  mm.;  width,  3  mm.  in  esophageal 
region  and  2  mm.  in  more  posterior  portions  of  the  Ixxly. 
The  two  specimens  were  probably  of  alwut  e<|iial  size  in 

life,  the  great  difference  in  their  lengths  after  preservation  being  largely  or  wholly  «lue  to  the  different 
states  of  contraction. 

Ocelli, — Numerous  conspicuous  black  ocelli  of  moderate  size  are  situated  on  each  lateral  margin  of 
the  head  (fig.  3).  The  number  of  such  ocelli  is  from  35  to  50  on  each  side  in  each  of  the  two  specimens 
at  hand.  They  extend  in  an  elongated  irregular  cluster  from  near  the  prolx)Scis  pore  along  the  lateral 
margins  of  the  head  backwanl  nearly  to  the  annular  constriction  separating  head  from  body.  About 
8  of  these  ocelli  are  situated  in  a  single  marginal  row  on  the  snout  itself,  the  others  scattered  irregularly 
on  the  main  portion  of  the  head.  All  are  crescentic  or  cup  shaped,  with  the  concavity  directe<! 
laterally. 


Fig.  3. —  Tpruiitivtma  cinfjulatum  sp.  nov.  Outline  «  I 
anterior  i.M>rii«>n  of  Inxiy  of  preserved  j*peiimen. 
showinvf  position  an<l  nrrangeraent  of  (X-elli.  the 
tran«svtT>o  gn»ove  st'panilinjr  snout  from  rvniain- 
icK  l>ortions  <»f  hea«i.  and  the  similar  groove  sep- 
arating head  from  esophageal  region.     •;  Z^. 
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When  Been  in  prepared  eectione  the  ocelli  appe&r  to  be  highly  developed,  with  well-marked 
lens  and  pigment  cup.  They  are  situated  for  the  moet  part  in  the  glandular  portion  of  cutis  immediately 
beneath  the  basement  membrane  of  the  integument,  although  a  few  are  scattered  in  the  deeper 
cephalic  muscnlature.  They  extend  posteriorly  as  far  as  the  brain  commiaBoiee,  both  of  which  occur 
in  a  Bingle  tcanaveree  section. 

CWor. — Definite  color  in  life  unknown,  (or  after  short  preservation  the  body  loses  ita  general  color, 
although  it  retains  certain  definite  and  charmcterietic  markings.  These  markinga  consist  of  a  series  of 
narrow  bat  sharply  marked  rings  situated  at  fairly  regular  intervals  throughout  the  whole  length  of 
the  body  {pi,  I,  fige.  4, 5).  After  preservation  the  general  ground-color  of  the  body  is  very  pale  or 
whitish,  while  the  rings  are  reddish  brown  and  arealwaye  conspicuous  from  above,  although  they  are 
often  wanting  on  the  ventral  surface.  The  most  anterior  ring  or  rather  transverse  marking,  ie  situated 
on  the  snout  a  short  distance  in  front  of  the  transverse  groove  and  is  Incomplete,  appearing  on  the 
dorsal  surface  only,  and  not  extending  laterally  even  as  far  as  the  groups  of  ocelli;  thesecondisaituated 
exactly  in  the  region  of  the  mouth  and  is  interrupted  on  the  ventral  surface  by  the  mouth  opening; 


ingtilalum  rp,  dot.  TnoiTeree  •ectlnn  of  bod;  ttarough  poiterlOT 
«nd  of  iMophAgetit  ivtclna,  ohnvlnK  Iht*  (hick  tikyer  of  clrculiLr  muscle*  (ton)  forming 
■  nphlncter  about  the  poxtvrlor  end  o[  the  tnophatniB  it) ;  fa)  jrrDOTe  nf  cell*  dinltar 
lo  tho»  ot  BioiD«ch;  fdo)  dor«l  blooil  vewiel:  (rrl  rhj-nchociEl;  (i<)  tmphaseal 
blocM]  lacunir;  |ln)  Utend  nvrve.    Other  retrrvaee  Icttcn  m  Id  rig.  1.     x  30. 

then  follow  an  irr^^lar  wrius  of  rings.  Home  of  which  are  complete  while  others  are  repreemted 
merely  by  transverse  nmrkinga  on  the  dorsal  surface  (pi.  1,  fig.  5).  All  tlie  rings  are  very  narrow, 
but  some  are  inui'h  finer  than  others  and  ar«  icidicated  only  by  a  few  scattered  dote. 

In  one  of  the  two  specimens  txillefted  the  rings  wen' for  the  moet  part  complete,  but  were  narrower 
on  the  ventral  surfai*  than  dorsally,  while  in  the  other  they  were  repreeented  as  tnmsverse  markings 
inaiuly  coufineii  to  the  cloreal  surface.  In  the  foniier  specimen  the  boily  was  contracted  and  the  rings 
were  separated  froin  each  other  by  conniderahly  less  than  the  body  diameter  (pi.  ],  flg.  S),  while  in 
the  other  specimen,  which  was  preserved  in  a  fully  extendiKl  elate,  the  rings  in  the  intestinal  region 
were  often  sepw^ted  by  a  e]iace  equal  to  three  to  five  times  the  diaiiieler  ot  the  body  (pi.  1,  fig.  4). 

After  having  been  ])n'served  tor  a  year  in  alcohiil  the  i^pecimens  retain  only  faint  indications  of 
their  original  markings. 

I'rofx>rr!g. — I'rtiboscis  sheath  short,  extending  only  to  anterior  end  ot  the  intestinal  region;  com- 
[loBed  ot  outer  circular  and  inner  longituilinal  musclcH  (tig.  6|.  I^oboscis  small  and  wc*k,  attached 
to  tissues  ot  head  immeilialely  anterior  U>  bruin  commiH<ureti.     Muscular  walls  of  proboeda  constating 
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ry  voluminous.     They  occupy 
le  distance  into  the  eeophageal 


of  an  inner  layer  of  longitudinal  fibers  and  an  outer,  much  thinner  layer  of  circnUr  Gbera.  Poeterior 
enil  of  proboscis  attached  to  dorsal  wall  of  sheath  near  its  posterior  end  by  strong  longitudinal  musclefl. 
Fluiil  of  rhynchociele  coulaina  an  abundance  of  large  corpuscles,  each  with  a  conspicuous  nucleus. 

Body  vmU*. — The  relative  thicknes  of  the  various  layera  which  constitute  the  body  walls  la  shown 
in  figs.  4  and  5.  Glaudular  layer  of  cutis  three  to  four  timeH  as  thick  an  the  underlying  fibrous  layer. 
Outer  longitudinal  muscular  layer  maasive.  far e.tceci ling  in  thickness  the  circular  and  inner  longitudi- 
nal muscular  layers  combined  (figs.  4,  5). 

Ci-phalk  gliiiid'. — As  in  most  apei'ies  of  the  gena",  these  glands  are ' 
a  great  portion  <>f  the  ti»<ues  of  the  hea<l,  anil  extend  posteriorly  for  sc 
region,    where    they    are    scattereil 
among  the  bundles  of  the    (iter  1  n 
gitudinal  muscular  layer,  of  figured 
for  r.  «m'iHa("m  (fig.  1). 

Alimenlary  i-unal. — Mouth  and 
eflophAguH  as  in  related  species  The 
eoophagus  opens  posteriorh  into  a 
long  chamber,  the  stomach  without 
diverticula,  and  this  in  turn  passes 
gradually  into  the  intestine  proper 

At  its  poeterior  end  the  esopha 
gus  is  surrounded  by  a  well-de\el 
oped  layer  of  circular  musLlea  form 
ing  a  strong  sphincter  (fig  4  irm] 
These  muscles  are  very  limited  in 
extent  as  a  distinct  layer,  alth  ugh 
they  can  l»e  followe<l  well  forward 
in  the  esophageal  r^on  Imme- 
diately in  front  of  the  openmg  of  the 
esophagus  into  the  intestine  |hg  4) 
they  become  fully  equal  in  thickness 
to  the  circular  muscular  la\er  of  the 
body  walls.  They  are  doul  tlese  per 
fectly  homologous  with  the  inner 
circular  muscular  layer  whch  eur 
rounds  the  posterior  end  of  the  st  ni 
ach  in  Hygrjipolia,  Micmra,  and  other 
forms,  and  which  Is  apparently  ho- 
mol<^ous  with  the  inner  circular 
moacular  layer  of  the  Paleonemertea. 

The  histological  elements  of  the 
esophagus  are  sharply  demarcated 
from  those  of  the  stomach,  as  in 
many  other  forms,  and  the  change 
from  esophagus  to  stomach  is  his- 
tologically as  well  as  anatomically 
abrupt.  Severthelew),  in  oneof  the  specimens  sectioneil  a  narrow  liandi.t  epithelial  cells  (fig.  4,  o)  char- 
acteristic of  the  stomach  extends  forwartl  for  a  short  distance  along  the  dorsal  wall  of  the  esophagus  (e). 

The  transition  from  stomach  to  intestine,  on  the  other  hand,  is  so  very  gradual,  both  histologic- 
ally and  anatomically,  that  it  is  necessary  to  oliserve  the  arrangement  of  the  blixxi  vessels  and  the 
mtuvular  layers  in  onler  to  detennine  where  the  stomach  region  ends  and  the  intestinal  region  liegins. 

The  intestinal  lobes  are  even  less  developeil  than  in  T.  iiiiiiillalum.  and  consequently  the  central 
lumen  of  the  intestine  is  very  large. 

Blood  mtculartytUin. — Cephalic  blooil  lacuntc  as  in  related  species;  esophageal  lacnnje  voluminous, 
surrounding  the  lateral  and  ventral  walls  of  the  esophagus  as  closely  placed  anastomosing  blood  spai-es 
of  large  site  (figs.  4,  6,  7,  W).  In  the  stomach  region  these  lacume  decrease  in  number  and  size  and 
eventually  unite  into  a  single  p^r  of  vessels,  which  later  join  the  pair  of  lateral  vessels  situatei)  in  the 


body. 

niugh  anlerior  tnd  ot  stomach  regio 

n  in  the  outer  loiucliudLniil  musck-s;  ( 

nerve. 

Other  reference  letlera  as  In  fig,  1.     x 

.  Khowtng  pecull 
.aie*:  axtmllarp 
.  blood  Ucuna;  ( 
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angle  between  Rtomach  anil  proboncia  oheath.  In  the  intefltinal  reffioa  the  Utenl  veaaels  lie  beneath 
the  hitestine  about  halfway  l>etween  the  median  line  of  boily  on<i  the  lateral  border  of  intestine.  Tht- 
dorsal  vetnel  oc-ctipiex  a  [to^iitiiin  within  the  rftvity  nt  the  rhynchooel  for  only  a  very  ahort  distance 
imioediately  behind  the  brain.  In  the  mouth  refpon  it  paweH  through  the  proboscia  nheath  ati<t 
becomes  situated  immeiliately  ventral  to  the  cheflth  throughout  the  Icngtb  of  the  latter.  At  tbe  pogti-- 
rior  end  of  the  pmbo!<ciH  sheath,  in  the  anterior  ]M>rti»n  of  the  intestinal  region,  the  dorsal  veveel  con. 
tinuee  in  the  miil-dorcal  line  above  the  intestine  to  the  ixisterior  end  of  the  body.  Throughout  the 
lenffth  of  the  inteetinal  n-gion  the  durral  vesM'l  hes  frequent  (melamericT)  anastomoeee  with  the 
lateral  veasele. 

Xfphridia. — The  ncphriilial  canals  are  remarkable  in  that  they  have  numerous  efferent  ducts  which 
0|>en  into  the  lumen  of  the  eHophagus  (figs.  6,  7,  ml),  se  well  aa  otbera  which  open  on  the  external 
eiirface  of  the  IhhIv.  ThiH  remarkable  citndition  is  known  in  Init  one  other  apedee  of  nemertean,  whii*!) 
also  belongs  to  the  genus  Timioioina.     This  is  T.  melanogrammum  (Punnett),  a  new  name  propose'l  for 


Cm   ofm        '" 


Fto.  e.—Trtiiiiioma  rlntinlalum.  I'onlnii  ol  innavvrw  xcclloii  of  body  tbioogb  ««qibag««l 
rvgiiin.  aliiiwlnK  HmnKvmeiil  ot  blooil  iHi'xmii'  irri.iicphriiltal  cankla  (nrp).  and  nephrl- 
dlal  dud  imli  upctiInK  ttiniuKli  rsuphsK''"!  ■■[■Iihvlliiin  iiriD  Inio  lumen  of  Hii^iliagtu 
('i:  iplm  mid  jith)  lonirlliulliiHl  hikI  ['Irciilar  niuwlwi  of  proboacla  ibealh:  (In)  lateral 
iii-ni'.    otbLT  n'feri'iKi'  li'lten  hk  In  flg,  1.      ■  HU. 

T.  qiiinijuflini-nliim  ((Iniiy  et  (iaimanl).  In  tbm  spei'iefl  I'unnctt"  han  found  in  each  of  two  specimens 
scctiotted  a  niinilH>r  of  efferent  nephrldial  duete  o|iening  ilireetly  through  the  esophageal  epilbeliuui 
into  the  Inineti  of  the  ewpiiagiif.  in  aililition  to  a  somewhat  smaller  numlier  opening  mbove  tfte  lateral 
iiervew  to  the  doreo-hitera!  Hiirfacu  ot  the  body.  The  dnits  o{iening  externally  are  interspersed  imgu- 
larly  between  tlioM-  oiieninj;  into  the  eHOphagus.  Exactly  similar  conditions  prevail  io  T.  dnfulaluni, 
as  ctateil  almve. 

The  nephrldial  tubules  are  profusely  hranche<l  and  rather  extensive,  being  found  throughout  Ibe 
posterior  three-tifthK  of  the  esoplii^R-al  region.  The  branches  are  themselves  of  rather  large  slie  and 
are  situatol  on  the  lateral  wallu  of  the  esophageal  hloo<l  lacunie  (figs.  6,  7)  and  in  close  contact  with 
the  epithelial  lining  of  the  IiKhnI  siiacen.  The  effewnt  duets  which  open  into  the  emphagus  ate  con- 
spicuous in  manv  iiistunce^  and  show  a  illslinct,  thot^h  thin-walled,  tube  (figs.  8,  7,  nd)  paseini; 
ilireetly  from  one  of  the  lann'r  nephriillal  canals  {iiep)  to  the  surface  of  the  ciliated  epithelium  lining 
the  cm>phagus.  The  efferent  du<-t  ilwlf  is  lined  with  flatteniit  cells  an<l  often  presents  a  distinct  lumen 
throughout  its  length,  so  that  there  Is  not  the  slightest  doubt  of  the  communicatioa  between  the 
nephridial  canals  and  the  Innicn  of  the  esophagus. 
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The  esophageal  epithelium  is  thrown  up  into  numerous  tem[)orary  lonp'udinal  rid)K8  of  varying 
Bill'  ami  thicLnei^.  Some  if  the  □ephridial  ducts  open  in  the  p^mves  l)etween  these  ridges,  as  shown 
in  fii;.  T,  whili-  othem  open  near  or  at  the  Bommit  (it  the  riiliief  (fig.  6}.  With  varvinit  ilep-ee^  of 
extension  of  the  walls  of  the  ewophagua  and  tlie  cotiseijuent  chanjn;  in  Ihe  height  of  Ihe  longitudinal 
riddles  must  occur  great  variations  in  the  length  of  the  t^fferent  nephridial  dui'ts. 

Both  of  the  two  si>e<-imeii)'  eectioned  prenented  similar  conditions,  although  the  number  of  sui-h 
efferent  ducte  is  somewhat  different  in  each  and  on  tlie  two  Eides  of  the  liody.  The  actual  numlter  is 
difficult  tit  determine  with  certainty,  hut  is  apparently  Iwtween  7  anil  20  on  each  ^de  of  Ihe  body. 

A  smaller  number  of  Birailar  duds  open  on  the  dorwvlaierai  eurfacesi  of  the  body.  These,  Iix», 
originate  directly  from  the  larger  neiihridial  canals,  hut  whethtr  there  is  actual  communicaUon  between 
the  canalB  o[)ening  externally  am)  those  0)>ening  into  the  esophagus  could  not  be  determineil.  The 
canals  are  much  twisltnl  and  lient  npiin  Iheniselves,  .-■s  well  as  lieing  profusely  branched,  so  that 
numerous  sections  of  (be  canal  occur  in  each  transveree  section  of  the  lioily  I  figs.  6,  7). 

The  ducts  otiening externally  arn  inlers[>ersed  irregularly  t)etneeii  those  opening  into  the  esophagus, 
but  the  average  position  of  the  former  if  somewhat  ninrv  anterior  thun  tlial  of  the  latter.  Those  opening 
externally  are  narrower  and  somewhat  leas  conspicuous  than  the  otherv. 

-iw  «„  »■  \  ^ 


Fio.  "J.—  Jitniotrma  cinffulatum  sp.  noT.  Portion  o(  trsiwrcrne  (uttion  of  Lody  ihrough 
middle  of  ewiihHKval  n«ion.  xtion-lDK  i-nvrplil  iit-phridial  ilucl  <  ml  i  mKniag  tliroiigh 
eaopbsgeal  c|>ithelliim  {ftp)  into  lumt^n  of  csophAgii!':  (nrpi  iicpbrldm!  i'uiihK 
sltiidU^  l>endc  and  i-'ittemii]  Ut  Ihe  ewiptia^-al  Mond  iarunit  UI>;  ttgt  vi^phnf;ei\ 
gland.--,  (fnl  lau-ral  nerve.    Olher  reference letler««»  In  Hk- I.     ■:  1"*. 

Although  the  two  species  mentioneil  above  are  the  only  nemertean."  in  which  the  nephridia  are 
known  to  open  into  the  esophagus,  yel  in  one  other  species  of  Ihe  f^ame  genus,  T.  iiiilicum  ( Eu/talia 
inrfioaPunnett"),  fine  cords  of  cells,  resembling  "  delicate  ducte  compreaieil  to  obscure  the  lumen,  pierce 
the  glandular  layerol  the  esophagus  and  may  l>e  trace-l  to  Ihe  esophageal  epithelium,"  although  Punnett 
suggests  that  they  are  not  functional.  He  was,  however,  unable  to  find  any  traces  of  other  efferent 
dacts  leading  to  the  exterior  of  the  body. 

A>rf<n«»w*''"'-~-Themost  remarkable  i)eculiarity  of  the  nervnusEyt^tem  is  the  presence  of  unusually 
large  and  nnmerous  buccal  or  esophageal  nerves.  In  the  mouih  region  there  are  4  to  6  large  bram-hes 
on  each  side,  which  tO(!«t her  constitute  a  bulk  nearly  ojuhI  to  the  c<)re  of  the  lateral  ner*-e  in  the  same 
region.  The  bu<-cal  nerves  are  uniteil  with  each  other  shortly  after  their  origin  from  Ihe  brain  anil 
exhibit  similar  unions  with  the  lateral  nerves  in  the  mouth  region. 

Rfproduetirt  oryan*.— Sexual  products  not  pns^nt  in  specimens  colleoteii  in  .April, 

Paranta. — Both  the  specimens  gectioue<l  wet«  Infested  with  parsailic  neinatijile  wonns  which 
formed  lar^audconepicuoascyslsnr  tumors  in  the  connective  tissue  between  the  esophageal  epithelium 

'Oaidner'aPaiiiiaatidOcoKnplir  »'  ^'  Ualdlveand  I^cckdlve  ArcbipeUgoes.  vol.  I.  pan  1.  Nemerlnns,  p.  1M.    1901. 
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and  the  lateral  nerves  (fig.  5,  a).  Snch  cysts  commonly  exceed  the  lateral  nerve  in  diameter,  and  in 
one  specimen  were  scattered  irregularly  through  the  posterior  portion  of  the  esophageal  region  backward 
into  the  intestinal  region.  Not  all  of  the  cysts  contained  the  parasites,  however,  and  in  some  cases  the 
parasitic  worms  were  found  imbedded  in  the  body  walls,  principally  in  the  outer  longitudinal  muscular 
layer  (fig.  5,  x).  When  found  in  other  places  than  in  the  cysts  referred  to  the  parasites  were  quite 
free  among  the  tissues,  presenting  an  appearance  as  if  they  ha<l  wandered  from  the  cysts  toward  the 
exterior  of  the  body.  The  cysts  themselves  are  composed  of  an  irregular  network  of  fibrous  tissue 
supporting  numerous  laree,  oval  nuclei.  A  firmer  layer  of  the  same  tissue  makes  up  the  external  wall 
of  the  cyst,  which  is  completely  filled  with  tissue  except  for  the  space  actually  occupied  by  the  parasite. 
Occasionally  two  or  three  such  parasites  were  found  in  a  single  cyst  (fig.  5,  a).  In  the  second  specimen 
sectioned  only  a  few  such  cysts  were  present.  The  length  of  the  parasitic  nematode  varies  from  0.2 
to  0.3  mm. ;  the  width  is  al)out  0.017  nmi. 

Habitat. — Dredged  in  21  to  28  fathoms  in  Auau  Channel,  between  Maui  and  Lanai  islands  (station 
3874).  Bottom  composed  of  sand,  pebbles,  and  shells;  temperature  75.3^  F.  Also  dredged  in  28  to 
43  fathoms  near  same  locality  (station  3876).  Bottom  composed  of  sand  and  gravel,  with  a  tempera- 
ture of  74°  F. 

The  species  is  therefore  known  only  from  the  Hawaiian  Islands. 

I>repanophorua  sp.? 

The  genus  Drepanophorujn  is  represented  in  this  collection  by  a  single  proboscis  only,  so  that  the 
specific  identity  of  the  form  represented  remains  unknown.  The  preserved  proboeds  measures 
33  mm.  in  length  and  4  mm.  in  diameter.  It  must  therefore  have  belonged  to  a  worm  of  fairly  large 
size.  The  armature  was  not  well  preserved.  The  general  features  of  basis  and  stylets  could  be  made 
out,  but  no  details  of  structure.     It  is  provided  with  26  large  and  conspicuous  ner\'es. 

The  color  of  this  proboscis  is  described  as  uniform  rose  pink  in  life,  but  is  colorless  after 
preservation. 

Apparently  no  species  of  the  genus  has  been  heretofore  found  which  had  exactly  26  proboscidial 
nerves,  although  the  widely  dintribute^i  D.  spedahilift  has  24,  and  several  other  fonus  30  or  more. 

This  prolx>scis  was  collected  at  station  4117,  off  the  northwest  coast  of  Oahu  Island,  at  a  depth  of 
between  253  and  282  fathoms.  The  bottom  at  this  hx^lity  was  compoee<l  of  coral  sand  and  foramini- 
fera,  and  had  a  temj>erature  of  45.6°  F. 

It  is  unfortunate  that  the  wonn  itself  was  not  obtained,  for  it  would  be  extremely  interesting  to 
determine  whether  a  representative  of  a  genus  in  which  the  ocelli  are  usually  so  highly  developed 
would  retain  them  unimpaired  at  a  depth  of  more  than  250  fathoms,  where  it  must  live  in  absolute 
darkness.  It  may  be  noted  in  this  connection  that  Punnett  has  recently  found  a  species  of  Linem^ 
living  in  the  fjonls  of  Norway  at  a  nearly  equal  depth  which  has  numerous  small  ocelli.  He  looks 
up<m  this  as  a  recent  immigrant  from  shallower  arctic  seas  into  the  deeper  waters  of  the  Qords,  because 
most  other  deep-water  nemerteans  have  been  found  to  be  destitute  of  ocelli. 


EXPLANATION  OF  PLATE. 

Tii-nio8omn  univittatum  sp.  nov. 

Fig.  1.  Preserve<l  specimen  mo<lerately  extende<l; 
X  5. 
2.  Preserveci  8i)ecimen  strongly  coutracte<l; 
X  5. 

Tivnummut  chujulatum  sp.  nov. 


Fig.  3.  Dorsal  side  of  head  and  anterior  portion 
of  body,  showing  position  and  anterior 
extent  of  dorsal  longitadinal  marking; 

X  8. 


Fig.  4.  Si>ecimen  preservwl  in  a  well-extendc<l 
condition;  head  and  anterior  portion  of 
iKKly  seen  from  lateral  surface;  X  3. 
5.  PresiTved  sixh'Iiihmi  somewhat  contraote<l; 
position  of  ht^ad  as  in  preceding  titrure; 
X  3. 

"  L.  rhvrtuH  Puniu'tt,  Bergoirs  Mnsoiim  AurlMi^,  190Ci,  p.  17. 


Fig.  6.  Hea<l  and  anterior  portion  of  body  of  con- 
tracted specimen  more  highly  enlarged; 
showing  numerous  ocelli  on  lateral 
margin  of  head;  m,  mouth;  X  6. 
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THE  STARFISHES  OF  THE  HAWAHAN  ISLANDS. 


By  WALTER  K.  FISHER. 
Acting  Instructor  in  Zoology,  Leiand  Stanford  Junior  L'niiersity, 


INTRODUCTION. 


The  specimens  upon  which  the  following  report  is  based  were  collected  by  the 
U.  S.  fisheries  steamer  Alhatro^  among  the  Hawaiian  Islands  during  the  spring  and 
summer  of  19<)2.  A  small  collection  taken  off  the  south  coast  of  Oahu  bv  the 
Alhatrtjss  in  1891  has  likewise  been  examined,  and  there  must  also  be  added  a  single 
example  of  "  GoniodUcus^'^  sth^e^  collected  by  Mr.  H.  W.  Henshaw  in  the  vicinity  of 
Hilo,  Hawaii.  Altogether  the  collection  numbers  very  nearly  1,650  specimens, 
and  includes  60  species,  of  which  52  are  new  to  science,  5  are  for  the  first  time 
recorded  from  the  Hawaiian  Islands,  and  3  are  too  young  or  in  too  poor  condition 
for  naming.  In  other  words,  the  Albatross  took  but  1  species  that  had  been  previously 
reported  from  the  region.  Ten  species  which  had  been  recorded  were  not  secured 
by  the  Alhatr*>ss  expedition. 

The  present  report  may  be  considered  a  monographic  account  of  Hawaiian 
starfishes  which  occur  between  the  shore  and  the  thousand-fathom  line.  In  their 
proper  places  I  have  listed  the  10  species  already  recorded  from  the  islands  which 
were  not  secured  by  the  Albatross,  It  is  certainly  surprising  that  such  forms  as 
Archaster  typicus^  Gyrnnusteria  carinifera^  Asterina  granu/oj<a^  Cnldta  arenosa^  or 
Hdiaster  multiradiata^  all  very  shallow-water  forms  and  usually  occurring  on  shores 
or  reefs,  were  not  taken.  The  most  important  collecting  grounds  in  the  future 
will  be  the  very  shallow  water  near  shore,  on  the  windward  sides  of  the  islands. 
If  hempen  tangles  are  dragged  over  the  bottom,  undoubtedly  other  widely 
distributed  species  will  be  found.  Coral  reefs  (not  the  exposed  ones)  should  be 
most  prolific. 

I  have  included  keys,  and  in  a  chapter  at  the  end  of  the  article  have  listed  the 
principal  technical  terms;  but  the  general  naturalist  will  find,  as  a  rule,  that  the 
figures  of  the  whole  animal  are  a  quicker  and  surer  means  of  identification. 
Unfortunately  a  number  of  the  shallow-water  species  can  not  l)e  figui*ed. 

The  arrangement  of  families  in  this  report  does  not  follow  exactly  that  of  any 
previous  author,  but  in  general  may  be  said  to  be  modeled  after  Sladen  and  Perrier 
as  modified  by  Verrill.  It  is  very  difticult  to  arrange  the  socalled  families  of  star- 
fishes satisfactorih'  in  serial  order,  just  as  it  is  difficult  in  other  groups.  Thus,  in 
placing  the  Luidiidse  between  the  Astropectinidw  and  Pseudarchasteridae,  it  is  not 
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meant  that  the  family  holds  an  intermediate  position,  because  nothing  could  be  much 
farther  from  the  truth.  But  since  the  Luidiid»  are  a  very  specialized  offshoot  from 
the  proastropectinoid  stock,  there  is  no  other  position  for  the  group.  Similar  apolo- 
gies should  be  made  for  the  Benthopectinidee  and  the  Archasterid». 

In  the  matter  of  the  orders  I  have  made  a  compromise  between  Sladen^s  and 
Perrier's  and  Verrill's  modifications  of  these.  Sladen's  Phanerozonia  is  used  in 
nearly  the  same  sense  in  which  he  employed  the  term  in  the  "Challenger  Asteroidea." 
The  Linckiid^,  being  phanerozoniate,  are  taken  out  of  Sladen's  Cryptozonia  and 
placed  in  the  Phanerozonia,  in  which  order  they  undoubtedly  belong ;  while  the 
Asterinidce  (and  Anseropodidse)  being  cryptozoniate,  are  removed  from  the 
Phanerozonia.  I  believe  Perrier's  arrangement  of  the  cryptozoniate  families  under 
two  orders  (he  has  apparently  abandoned  the  Velata)  is  rather  more  felicitous  than 
that  of  Sladen  under  one  large  heterogeneous  order  (Cryptozonia),  and  I  have  con- 
sequently followed  Perrier  with  small  modifications.  It  nmst  be  remembered,  how- 
ever, that  there  is  a  great  difference  of  opinion  concerning  the  extent  of  the  orders 
of  Asteroidea.  Some  writers  follow  Sladen  and  some  Perrier.  As  pointed  out 
recently  by  Professor  Verrill  (1899),  Perrier's  Paxillosa  and  Valvata  (= Phanerozonia 
emended)  are  decidedly  artificial  groups.  I  do  not  go  so  far  as  Professor  Verrill  in 
considering  them  suborders,  because  unless  some  more  fortunate  grouping  of  families 
is  devised,  the  difficulty  is  merely  temporarily  pigeon-holed. 

Returning  to  the  families,  it  will  be  noted  that  1  have  followed  Verrill  in  dismem- 
bering the  great  '^  family"  of  the  Archasteridae.  I  have  accepted  most  of  Verrill's 
modifications  and  have  raised  the  Pseudarchasterinte  to  family  rank.  I  can  not  agree 
with  Professor  Verrill  that  the  Pontasterina?  constitute  a  subfamily  of  the  Pluton- 
asteridfe,  but  have  relegated  the  group  to  the  Benthopectinidw  (=Pararchasterm8B 
Sladen),  a  position  more  nearh'  in  accord  with  the  views  of  Sladen.  The  sequence 
of  families  is  new  so  far  as  the  Phanerozonia  are  concerned.  The  order  starts  with 
the  more  specialized  paxillose  forms,  with  very  well  developed  superambulacral  ossi- 
cles, and  proceeds  through  those  in  which  the  paxillsB  are  often  rudimentary  or 
reduced  and  the  superambulacral  plates  not  always  present  to  those  in  which  the  lat- 
ter are  always  absent.  Then,  beginning  with  the  Mediasterin»,  the  transition 
is  gradual  toward  forms  with  less  paxilliform  plates,  to  those  with  granular  or  smooth 
abactinal  plates,  and  bivalved  or  foraminate  pedicellarise;  then  to  the  skin-covered 
forms,  with  stellate  or  stellate-reticulate  abactinal  skeleton  and  low  bivalved  pedicel- 
lariee.  The  Linckiidae,  though  placed  at  the  end,  are  in  many  respects  distinctly 
related  to  some  of  the  Goniasteridae.  They  often  have  excavate  pedicellarise.  The 
G^'mnasteriidse  are  rather  intermediate  forms.  In  the  Spinulosaand  Forcipulata  the 
sequence  is  practically  that  given  by  Perrier.  The  Velata  are  merged  with  the 
Spinulosa.  In  many  respects  the  classificjition  of  the  Asteroidea  is  difficult,  especially 
on  account  of  the  luimber  of  more  or  less  perfect  transitional  forms  which  render 
family  boundaries  extremel}^  unstable. 

So  far  as  I  am  aware  there  have  been  no  special  papers  on  Hawaiian  starfishes. 
The  few  references  are  widely  scattered  and  a  number  of  records  are  given  second 
hand,  the  original  citation  being  unknown  to  me.  A  number  of  records  are  very 
incidental  in  mention,  and  it  is  pro])able  that  a  few  have  escaped  notice.  A  bibli- 
ography of  papers  quoted  in  the  following  report  is  appended. 
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The  writer  had  the  good  fortune  to  be  a  member  of  the  scientific  staflF  during 
the  expedition^  and  in  ca^*e  of  most  species  made  color  notes  while  the  animals  were 
still  fresh.     Ridgwa^-'s  '•  Nomenclature  of  Colors  for  Naturalists  •'  was  used.  ^ 

SYNOPSIS  OF  HAWAIIAN  STARFISHES. 

[Those  marked  with  an  a!>terisk  (♦)  wero  not  taken  by  the  Albatroa*  expedition.] 

Order  Phanerozonia  Sladen. 

Family  Astropectinidfe  Gray. 
Genus  Astropecten  Sc^hulze. 

Astropecten  polyacanthus  Muller  and  Troschel. 

Astropecten  velitaris  Von  Martens. 

Astropecten  ctenophorus,  n.  sp. 

Astropecten  pusillulus,  n.  sp. 

Astropecten  productus,  n.  sp. 

Astropecten  callistus,  n.  sp. 
Genus  Ctenophoraster  n. 

Ctenophoraster  hawaiiensis,  n.  sp. 
Genus  Tritonaster  n. 

Tritonaster  craspedotus,  n.  sp. 
Genus  Psilaster  Sladen. 

Psilaster  attenuatus,  n.  sp. 
Genus  Psilasteropsis  n. 

Psilasteropsis  cingulata,  n.  sp. 
Genus  Dipsacaster  Alcock. 

Dipsacaster  nesiotes,  n.  sp. 
Genus  Papagiaster  n. 

Patagiaster  nuttingi,  n.  sp. 
Family  Luidiidee  Verrill. 
Genus  Luidia  Forbes. 

Luidia  hystrix,  n.  sp. 

Luidia  magnifica,  n.  sp. 

Luidia  brevispina  Lutken.* 
Famil}'  Pseudarchasteridw  Fisher. 
Genus  Pseudarchaster  Sladen. 

Pseudarchaster  myobrachius,  n.  sp. 

Pseudarchaster  jordani,  n.  sp. 
Family  Benthopectinida?  Verrill. 
Subfamilv  Pontasterina?  Verrill. 
Genus  Cheiraster  Studer. 

Cheiraster  snyderi,  n.  sp. 

Cheiraster  horridus,  n.  sp. 

Cheiraster  inops,  n.  sp. 

a  I  am  indebted  to  Dr.  Charles  II.  Gilbert,  naturalist  in  charge  of  the  Hauaiian  explorations,  and  t(»  Prof.  A.  E.  Verrill. 
of  Yale  UniverBitjr,  for  advice  in  mjr  work  on  thin  crjlleetion  and  a.*wi8tan('e  in  the  detcnninati«»n  of  diflicult  .Hpe<'ies  and  1 
desire  to  acknowledge  my  obligations  aL«o  to  Mr.  Henry  \V.  Fowler,  of  the  Philadelphia  Academy  of  Natural  Sciences,  and 
to  Mr.  Wilfred  H.  Osgood  and  Mr.  Neliton  H.  Kent,  of  the  U.  S.  Biological  Sur\'ey.  for  copies*  of  i«everal  original  descrip* 
tloiui  and  pliotognphs  of  three  umall  specimens. 

F.C.B.19(B,PU3— 15 
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Order  Phanerozonia  Sladen — Continued. 
Family  Archasteridse  Viguier. 

Genus  Arehaster  Miiller  and  Troschel. 

Archaster  typicus  Muller  and  Troschel.* 
Family  Goniasteridse  Forbes. 
Subfamily  Mediasterinse  Verrill. 
Genus  Mediaster  Stimpson. 

Mediaster  ornatus,  n.  sp. 
Genus  Nereidaster  Verrill. 

Nereidaster  bowersi,  n.  sp. 
Subfamily  Goniasterinae  Verrill. 
Genus  Pentagonaster  Gray. 

Pentagonaster  ammophilus,  n.  sp. 
Genus  Tosia  Gray. 
Subgenus  Plinthaster  Verrill. 

Tosia  (Plinthaster)  ceramoidea,  n.  sp. 
Subgenus  Ceramaster  Verrill. 

Tosia  (Cerama.ster)  micropelta,  n.  sp. 
Genus  Astroceramus  n. 

Astroceramus  callimorphus,  n.  sp. 
Genus  Calliderma  Gra}'. 

Calliderma  spectabilis,  n.  sp. 
Genus  Calliaster  Gray. 

Calliaster  pedicellaris,  n.  sp. 
Genus  Gilbertaster  n. 

Gilbertaster  anaeanthus,  n.  sp. 
Subfamily  Hippasteriina^  Verrill. 
Genus  Evoplosoma  n. 

Evoplosoma  forcipifera,  n.  sp. 
Subfamily  Leptogonasterinte  Perrier. 
Genus  Antheniaster  Verrill. 

Antheniaster  epixanthus,  n.  sp. 
Subfamily  Goniodiseidina?,  new  name. 
Genus  Goniodiscides,  new  name. 

Goniodiscides  sebaj  (Muller  and  Troschel). 
Famih'  Pentacerotidaj  Graj. 
Genus  Pentaceros  Schulze. 

Pentaceros  hawaiiensis,  n.  sp. 
Genus  Xidorellia  Gray. 

Nidorellia  arniata  ((iray).* 
Genus  Asterodiscus  Grav. 

Asterodiscus  tuherculosus,  n.  sp. 
Genus  Culcita  A^nissiz. 

Culcita  arenosa  Perrier.* 
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Order  Phanerozonia  Sladen — Continued. 
Family  Linckiidw  Perrier. 

Genus  Ophidi&ster  Agassiz. 

Ophidiaster  lorioli,  n.  sp. 

squameu.s,  n.  sp. 
triseriatu:>,  n.  sp. 
sclerodermus,  n.  sp. 
tenelluj»,  n.  sp. 
rhaMotus,  n.  sp. 
Genus  Leiaster  Peters. 

Leiaster  callipeplus,  n.  sp. 
Genus  Linckia  Nardo. 

Linekia  diplax  (MuIIer  and  Trosobel). 
multifont  (Lamarck).* 
Genus  Nardoa  Grav. 

Nardoa  a?gyptiaea  (Gray).* 
Family  Gymnasteriidie  Perrier. 
Genus  Gvmnasteria  Gray. 

Gymnasteria  carinifera  (Lamarck).* 
Order  Spinulosa  Perrier. 

Family  Asterinidae  Gray. 
Genus  Asterina  Xardo. 

Asterina  granulosa  Perrier.* 
Family  Anseropodidw  n. 

Genus  Anseropoda  Xardo. 

Anseropoda  insignis,  n.  sp. 
Family  Ek*hinasterida^  Verrill. 
Subfamily  Echinasterina?  Viguier. 
Genus  Henricia  Gray. 

Henricia  rohusta,  n.  sp. 
Henricia  pauperrima,  n.  sp. 
Genus  Ekrhinaster  Muller  and  Troschel. 
Echinaster,  sp. 
Subfamily  Valyasterinee  Viguier. 
Genus  Valy aster  Perrier. 

Valyaster  striatus  (Lamarck). 
Family  Mitbrodiidie  Perrier. 
Genus  Mithrodia  Gray. 

Mithrodia  bradleyi  Verrill. 
Family  Myxasteridw  Perrier. 
Genus  Asthenactis,  n. 

Asthenactis  papyraceus.  n.  sp. 
Family  Pterasteridw  Perrier. 

Genus  Pteraster  Muller  and  Troschel. 
Pteraster  reticulatus,  n.  sp. 
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Order  Spinulcsa  Perrier— Continued. 

Family  Pterasterida?  Perrier — Continued. 
Genus  Hvuienaster  Wvville  Thomson. 
Ilymena^ster  pentagonalis,  n.  sp. 
Genus  Benthaster  Sladen. 

Benthaster  eritimus,  n.  sp. 
Order  Forcipulata  Perrier. 

Family  Zoroasteridae  Sladen. 

Genus  Zoroaster  Wyyille  Thomson. 
Zoroaster  spinulosus,  n.  sp. 
Family  Heliasteridje  Viguier. 
Genus  Heliaster  Gmy. 

Heliaster  multiradiata  (Gra}').* 
Family  Asteriidaj  Gray. 

Genus  Coscinasterias  Verrill. 
Subgenus  Distolasterias  Perrier. 
Coscinasterias  (Distolasterias)  euplecta,  n.  sp.  ^ 
Genus  Hydrasterias  Sladen. 
Hydi-asterias  yerrilli,  n.  sp. 
Famil}'  Brisingida?  Sars. 
Genus  Odinia  Perrier. 

Odinia  pacifica,  n.  sp. 
Brisinga  Asbjornsen. 
Brisinga  panopla,  n.  sp. 
Brisinga  allwrti,  n.  sp. 
Brisinga  eyermanni,  n.  sp. 
Brisinga  fragilis,  n.  sp. 

There  is  proposed  to  replace  Goni(Hl!i<cuf<^  which  is  untenable,  the  new  generic 
name  GoniiHiiscide^^  t^'pe  (r,  sehi^.  (Muller  and  Troschel).     See  p.  — . 

One  new  family  is  established,  Anseropodidie,  which  equals  the  Palmipedinie. 
The  new  name  Goniodiscidime  is  proposed  to  replace  Goniodiscin«e,  on  account  of 
change  of  Goniodlscu^, 

Species  for  the  first  time  recorded  from  the  Hawaiian  Group  are  A%troiye€t4n\ 
polyacanthi^^  GoniodtHCidtH  nehre,  Astroj)ecten  velttaris^  Lmckia  dipla^^  Yalvasttr 
strlatuH, 

One  preyiously  reported  species  was  taken  by  the  Alhatross^  Mithrodia  hradl^yi 
(sub  nomine  clavlijera). 

Species  recorded  from  the  Hawaiian  Islands  but  not  taken  by  the  Albatross  are 
listed  below: 

Luidia  brevispina  Linckia  inultifora 

Archaster  typiciis  Nardoa  ii'gyptiaca 

Nidorellia  ariiiata  (Tvmnasteria  carinifera 

C'ulcitii  areiiosa  Aj*torina  granulosa 

Ophidia.stor  jmsillus  (?)  Heliaster  multiradiata 

From  these  lists  it  will  ]»o  readily  seen  that  preyious  to  the  expedition  of  1902 
only  11  starfishes  (so  far  as  1  haye  been  al>le  to  learn)  were  known  from  the  region 


THE  STARFISHES   OF  THE   HAWAIIAN    ISLANDS. 


995 


and  that  the  Albatross  added  nearly  5  times  that  number  of  species  which  are  either 
new  or  constitute  new  records. 

Although  dredging  in  Hawaiian  waters  proved  to  be  an  undertaking  which  pre- 
sented una'iual  difficulties,  it  is  safe  to  say  that  no  other  area  of  similar  extent  has 
been  so  thoroughly  developed  or  has  yielded  better  results.  With  certain  excep- 
tions«  the  sea  bottom,  especially  in  the  lesser  depths,  is  very  uneven  and  rough; 
during  the  progress  of  the  work  it  frequenth'  hapj>ened  that  when  a  haul  was  nearly 
successfully  completed  the  gear  would  catch  on  some  olwtruction  on  the  bottom, 
and  a  large  part  or  the  whole  contents  of  the  trawl  would  be  lost.  Off  the  north 
coast  of  ^laui,  however,  and  in  certain  restricted  areas  in  the  Pailolo  Channel  between 
Maui  and  Molokai  good  dredging  was  afforded,  and  it  was  in  this  general  region 
that  manv  of  the  novelties  were  taken. 

LiM  of  ** Albatross"  dredging  stations  at  urhich  starfishes  were  secured,  with  the  species  taken  at  each. 


su- 

tion. 


Locality. 


Depth. 


Nature  of  bottom. 


Species. 


S810 
3813 

Soath  coavt  of  Oahu  Island  .... 
do 

3817 

do 

8824 
3I£2^ 

Somh  coast  of  Molokai  Island. . 
do 

%OI 

do 

3835 

do 

3r&6 

do 

3t^^ 

do 

>47 

do 

3Mt^ 

do 

9^49 

do 

3S50 

do 

»^57 
3859 

l^ilolo  Channel  between  Maul 
and    Molokai    i!<lands    and 
northeast  appruach. 

do 

3t«l 

do 

3865 

do 

3866 

do 

3868 

Northeast  approach  to  Pailolo 

Channel. 
do 

3871 
3872 

Anau  Channel,  between  Maui 

and  Lanai  islands. 
do 

3875 

do 

3876 

do 

3883 

Failolo  Channel,  between  Maui 

and  Molokai  islands. 
do 

3f<s85 

do 

8Nt7 
3892 

North  coast  of  Molokai  Island . . 
do 

39U8 
3909 

South  coast  of  Oahu  Island  — 
do 

391U 

do 

3911  ' 

do 

3914 

do 

3916 

do 

3917 

do 

9918 

do 

3919 

do 

ano 

■•...•do... •••••....... ....•.••••. 

FathomM,  , 

211-53     Fine  coral  sand 

254-1S8  J  Coral  sand,  lava  specks,  shells.. 

320    Coarw  lava,  coral  Aand,  shells. . 

222-498    Coral  rocks,  broken  shells 


319-281  '  Broken  shells,  gravel... 

Shore.     Coral  reef 

1G9-182  '  Pine  brown  sand,  mud. 


238-255 
92-212 
23-  24 
43-73 
73-43 

43-  66 
127-128 


138-140 

30-52 

1^6-283 


Brownish-grav  mud  and  sand.. 

Fine  grayish  brown  -sand 

Sand,  stones 

Sand,  gravel 

Coarse    sand,   broken    shells, 
coral. 

do 

Fine  sand,  yellow  mud 


I 

i  Fine  sand  and  mud 

Fine  sand,  small  pebbles,  coral. 
Fine  volcanic  sand,  rocks 


283-284     Gray  mud,  fine  sand 
284-290     Fine  sand  and  mud  . 


294-684     Fine  gray  sand,  rocks 
1^43     Fine  white  sand 


AiBtropecten  callistus. 

Antheniaster  epizanthus. 

Brisinga  f  ra^ills. 

Pailasteropsis   cingulau.    Benthaster 

eritimus.  Brisinga  (ragilis. 
Odinia  pacifica.  Brisinga  panopla. 
(»phidiaster  lorioli. 
Astrupecten  callistus,  Anseropoda  in- 

signis.  Coscinasterlas  euplecta. 
Patagiaster  nuttingi. 
Calliderma  speeUbilis. 
Mithrudia  bnMileyi. 
Linckia  diplax. 
Astropecten  velitaris.  Lnidia  magnifl- 

CH.  Pentaceros  hawaiienais. 
Pentaceros  hawaiiensls. 
Astroceramus  callimorphus. 


Coscinasterlas  euplecta. 

Luidia  h}-8trix. 

Astropecten  pusillulus.  Psilasteratten- 

uatiis,  Cheiraster  inops.  Tosia  cera- 

muidea.  Brisinga  fngilis. 
Psilaster  attenuatus.  Dipwcaster  nesi* 

otes. 
Psilavter  attenuatus.  Dipsacaster  nesi- 

ote».  Pteraster  reticulatus. 
Dipwcaster  nesiotes,  Cheiraster  inops. 
Mithrtidia  bradleyi. 


43-  32     Yellow  sand,  pebbles,  coral Pentaceros  hawaiiensi«.  Leiaster  calli- 

pepliis.  Linckia  diplax.  Mithrodia 
bradleyi. 

Fine  gray  sand Leiaster  callipeplus. 

Sand  and  gravel Luidia  hystrix.  Mithrodia  bradleyi. 

Globigerina  oose Psilaster  attenuatus.  Tosia  i'eramoidea. 


65-  34 

28-  43 

277-284 


284-290     Globigerina  mud 


136-148 
552-809 
328-114 
304-«))!> 

308-322 
311-337 

337-334 

•289-292 

'299-330 
330-294 
294-257 


Sand,  pebbles 

(.ilobigerina  mud 

Fine  gra^r  sand 

Fine  white  sand  and  mud. 


.do 


Kint*  gray  sand  and  mud.. 

do 

Gravsand  and  mud , 


do 

do 

White  sand.  mud. 


257-22U     Gray  sand 


280-265  .  Gray  sand,  broken  shells. 


Psilaster  attenUatus.  Dipsacaster  nesi- 

oies. 
CoK^inasterias  euplecta. 
Psilaj>teropsL«  cingulata. 
Z^.miaster  spinulosu!:.  Brisinga  fragilis. 
Psilaxter  attenuatus.  Dipsacaster  nesi- 

OtfS. 

P^ila-ter  attenuatus. 

Psilaa'ter  attenuatus.  Dip«aea)>ter  nesi- 

ote>.  Brb>ingM  fragilis. 
P<^ilH.«'t<.*r  attenuatus.  Hymena*>ter  pen- 

tag(»nalis. 
Tritonnster  craspedotus.  H>-menaster 

(K.'ntag(>nalis.  Brisinga  fragilis. 
PsilH.<iter  attenuatus. 

IN). 

.\»tro[iec'ten  piisillulus.  Psilaster  at- 
tenuatus. Tritunaster  craspedotus. 

Tritunaxter  cra.xped(»tus.  Patagiaster 
nuttingi.  Pentagonaster  ammo- 
philus. 

Bnainga  fragilis. 
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Lid  of  **Albairos8**  dredging  stations  at  which  starfishes  were  secured^  with  the  species  taken  at  each — Cont'd. 


Sta- 
tion. 


Locality. 


S936 

8987 
8938 
8940 
8957 
8960 
8975 
8978 
8981 
898-^ 
8987 


4024 
4027 
4028 


4044 


4045 

4046 
4048 
4056 

4062 

4064 
4066 

4072 
4074 
4075 
4077 

4079 


4080 
4081 


4082 


4083 


4as4 

4085 
408<; 

4aH7 
4a.H« 

4(»H9 
4090 

4091 


Vicinity  of  Lajrsan  Island 


do 

do 

do 

do 

do 

Keeker  Inland  shoal 

Vicinity  of  Bird  Island.. 
Vicinity  of  Kauai  Island 

do 

do 


.do 
.do 
.do 


4091  ,  Penguin  Bank,  off  south  coast 
Oahu  Island. 

4032    do 

4034    do 

4041     West  coast  Hawaii  Island , 


.do 


do 

do 

do 

Northeast  c<MU*t  Hawaii  Island 

( Hilo  Bay) . 
Northeast  coast  Hawaii  Island. 

do 

Aleunihana  Channel,  between 
Hawaii  and  Maui  islands. 

North  coast  of  Maui  island 

do 


Depth. 


.do 


.do 


.do 

.do 
.do 
.do 
.do 
.do 
.do 

do 


FalhomB. 
67-  79 

180-148 

148-  63 

69-  70 

220-173 

10-  19 

16-171 

32-  46 

686-414 

283-  40 

55-  50 

400-600 


427-«76 

418-429 

235-228 

608-557 

550-409 

286-899 

899-874 

18-  41 

24-  43 
819 

444-478 

27-28 

27-  29 

28-  14 
382-253 

233-198 

198-147 

147-  71 

374 

50-  62 

83-113 

63-107 

176-  49 
56-  59 
78-  85 
49-  57 
99-106 

143-178 

178-202 
202-220 

220-238 


238-253 


253-267 

267-2S3 
28;i-;<J>H 

30M-:i(>i; 

306-297 
297-;i(>4 

:<04-;jiw 


Nature  of  bottom. 


White  sand,  broken  shells, 
coralline. 

White  sand,  small  shells 

White  sand,  broken  shells 

do 

Fine  white  sand 

Sand,  shells,  coral 

Coarse  sand,  coral,  shells 

Coral,  sand,  foramlnifera.  rocks. 

Globigerina  o<>«e 

Coarse  brown  coral  sand,  shells. 

Coarse  coral  sand,  coral  frag- 
ments. 

Fine  gray  sand,  mud 


Fine  gray  mind,  rocks 


Fine  gray  sand,  brown  mud. . . . 


Coarse     brown     coral 

shells,  rocks. 
Gray  sand,  foramlnifera. 


tnd. 


Species. 


Gray  sand,  rocks,  foramlnifera. 

Coral  sand,  foramlnifera 

Coral  sand,  rocks,  foramlnifera. 
Gray  sand,  foramlnifera,  coral, 

rocks. 
Coarse  coral  sand,  foramlnifera. 

Fine  gray  sand,  rocks 

Gray  sand,  globigerina 


Coral,  fine  coral  sand,  foraml- 
nifera. 
Fine  coral  sand,  foramlnifera., 

do 

Gray  mud,  foramlnifera 


Fine  gray  sand 


Coral  sand,  foramlnifera 


.do 


Fine  gray  sand,  rocks 

Fine  gray  sand,  foramlnifera... 

Coral,  volcanic   sand,    shells, 

foramlnifera. 
Volcanic   sand,    foramlnifera, 

coral. 

Rocky 

Coarwe  coral  sand,  foramlnifera. 

Coral  sand,  foraminifera 

Fine  gray  sand,  foraminifera. . . 
Fine  coral  sand,  foraminifera.. 


Gray  sand,  fbramlnifera. 


.do 
.do 


Gray  sand 


.do 


Fine  gray  sand 


Sand,  shells  .... 
do 

Fine  grav  sand. 

do..; 

«lo 

do 


:^08-.t0()  I do 


Ctenophonster  bawaliensls. 

Astropecten  ctenophorua. 
Calliderma  spectabilis. 
Asterodiscus  tuberculosua. 
Astropecten  callistus. 
Mithrodla  bradleyL 

Do. 

Do. 
Cheiraster  snvderi. 
Ophidiaster  rhabdotua. 
Luidia  hystrix. 

Odinia    paclfica,    Brisinga    panopla, 

Brisinga    alberti,     Brisinga    sand- 

wichensis. 
Psilasteropsis    cinsulata,     Cheiraster 

snyderi.       Pseudarchaster       myo- 

brachius. 
Psilasteropsis    cingulata.     Cheiraster 

snvderi,  Mediaster  omatus. 
Cheiraster  snyderi. 

Cheiraster  snyderi,    Zoroaster  splnu- 

losus. 
Mediaster  omatus. 

Do. 

Do. 
Ophidiaster  squameus. 

Mithrodla  bradleyL 

Psilasteropsis  cingulata,  Pseudarch- 
aster myobrachius,  Mediaster  oma- 
tus. 

Astropecten  velltaris.  Luidia  hystrix. 

Luidia  hystrix. 

Luidia  hystrix,  Mithrodla  bradleyl. 

Gilbertaster     anacanthus,      Brisinga 

fragilio. 
Astropecten    pudllulus,   Astropecten 

callistus,  Patagiaster  nuttingi.  Hen- 

ricia  pauperrima. 
Astropecten   callistus,   Gosciiiasterias 

euplecta. 
Mithrodla  bradlevi. 
Astropecten  pusillulus. 
Astropecten  velltaris. 

Mithrodla  bradleyl,  CoKiiiasterias  eu- 
plecta. 
CoBcinastcrlas  euplecta. 

Do. 
Pentaceros  hawaiiensia. 
Calliderma  spectabilis. 
Pentaceros  hawailensis. 
Calliderma    spectabilis,    Ophidiaster 

sclerodermus. 
Astropecten  callistus,  Cheiraster  horri- 

dus,  Calliderma  spectabllia.  Coscinas- 

terias  euplecta. 
Astropecten    callistus,    Antheniaster 

epixanthus. 
Astropecten  pusillulus,  Pentagonaster 

ammophilus,  Antheniaster  epixan- 

thu.s. 

Astropecten    pusillulos,     Patagiaster 

nuttingi,   Pentagonaster  ammophi- 

lus,  Tosia  ceramoidea,  Antheniaster 

epixanthus. 
Astropecten     pusillulus,     Patagiaster 

nuttingi,   Pentagonaster  ammophi- 

lus. 
Astropecten   pusillulas,  Antheniaster 

epixanthus. 
Astropecten  pusillulus. 
Psilaster  attenuatus. 
Do. 
Do. 
Do. 
Psilaster  attenuatus,  Hymenaster  pen- 

tagonalis,  Brisinga  fiagiUs. 
Psilaster  attenuatus,  Brisinga  fngilia. 
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Uti  of  **Albaira8f"  dredging  MatUms  at  which  Marfishat  were  ^ecured^  trUh  the  fperies  taken  at  each — ContM. 


•sta- 
tion. 


4005 

4096 

40»< 
4100 

4101 
41U2 
4112 

4114 

4115 

4116 
4123 

41> 

4131 
4132 
4134 
4139 
4141 
4146 
4147 
4149 
4151 

4157 

4158 
41.'i9 

4160 
4162 
4163 
4161 

4166 
4168 

4169 
4170 
4177 
4178 
41M 


Looility. 


I>epth. 


Xature  of  bottom. 


8peciey. 


XE.  approach  to  Kailolo  Chan- 
nel iMftween  Maul  and  Molo- 
kai  ijiland». 

do 


North  coast  of  Maui  Island  .... 

Pailolo  Channel  between  Maui  , 
and  Molokai  L<«lands. 


.do 
.do 


Kaiwi  Channel  between  Molo- 

Icai  and  Oahu  inland.*^ 
Xorthweflt  ooart  of  Oahu  Island. 
do 


.do 


.Southwest  coast  of  Oahu  Island. 
Vicinity  of  Kauai  Island 


.do 
.do 
.do 
.do 
.do 


Vicinity  of  Bird  Island 

do 

do 

do 


.do 

.do 
.do 


..-.do 

do 

do 

do 


.do 
.do 


do 

do 

Vicinity  of  Niihau  IxUnd ; 

do 

East  of  Kauai  Island > 


FaUutmM. 
290-266      Brr>wn  mud,  fine  sand.  Rlobiyo 
rina. 


2T2-2S6    I  Fine  flray  sand 


96-152 
130-151 

143-122 

122-132 

447-133 

154-195 
195-241 


Coral  sand,  foraminifera,  rocks. 

Coane  sand,  shells,  foraminif- 
era. 

do 

do 

Fine  sand 


Coral  sand,  fonuninifera. 
do 


2ftl-»2 
8»2-857 


?;  I 


....do 

Fine  gray  sand.  mud. 


68-  90 

30»-257 
257-812 
S24-22f> 
512-^89 
437-632 

23-  26 
26 

S3-  71 
800-313 

762-1000 

20-  30 

30-  31 

31-  39 

21-  24 

24-  40 
40-  56 

298-800 
20-  21 

21-22 

26-  27 

451-319 

319-378 

682--.'i06 


Coane  brown  coral  sand,  fo- 

raminlfera. 

Fine  gray  sand 

Fine  gray  sand,  mud 

Fine  coral  and  volcanic  Hand . . 

Fine  gray  sand,  rocks 

Volcanic  Band,  fonuninifera  ... 
'  Coaixe  coral  sand,  foraminifera. 

Coral,  coralline 

do 

Fine  c(»ral  sand,  foraminifera, 

stones. 
White   mud,   foraminifera. 

rocks. 

Coral,  coralline 

Coane  coral  sand,  broken  shells, 

foraminifera. 

Coral,  coralline 

:  Coral 

do 

Coral  sand,  pebbles,  shells 

Coral  wnd.  foraminifera.  rock>. 
Coral  Mud.  fcmuninifera 


Coral 

Coral  sand,  foraminifera  . . 

'  Gray  sand,  globigerina 

Coral  Kand.  rocks,  pebbles. 
Gray  sand,  foraminifera... 


Ftllaster  attenuatus. 


Astropecten    pusillulus.    Psilaster  at- 
tenuatus, Tosia  ceramoidea,  Brisinga 
fragilis. 
Calliderma  specubilis. 

Calliaster     pedicellarls.     Ophidiaster 

squamens.     Ophidiaster      tenellus, 

Coscinasterias  euplecta. 
A.*>tropecten     productus.    Anseropoda 

insignia.  Cos(*inasterias  euplecta. 
Astropei'ten    productus,    Calliderma 

.vpectabUiff. 
Zoroaster  spinuloans. 

.\stropecten  callistus. 

Ptatagiaster     nuttlngi.    Anthenia>ter 

epixanthus.  Uenricla  robusU. 
Astropecten  puslllulus. 
PsilasteroMis    cingulata.  Patagiaster 

nuttingi.  Mediaster  omatus. 
Asterodlscus  tnbereulosus.  Lei  aster 

calHpeplus.  Ophidiaster  triseriatus. 
Brisinga  fi^gilis. 
Xereidaster  bowersi. 

Do. 
Zoroaster  spinnlosu-v 
Mediaster  omatu>. 
Mithrodia  bradleyi. 
Mithrodia  bradleyi  (aberrant). 
Leiaster  calHpeplus. 
Tosia  micropelu. 

Asthenactis  pap}  raceus. 

Mithrodia  bradleyi  (aberrant). 
MithrodU  bradleyi 

Do. 

Do. 

Do. 
Leiaster  callipeplus,  Mithrodia  bni<!- 

leyi. 
Henricia  pauperrima,  Brisinga  fragilif . 
Astropecten      polyacanthus.     Luidia 

hystrix. 
MithrodU  bradleyi. 

Do. 
Brisinga  fianopla.  Brisinga  alberti. 
Brisinga  panopla. 
Evoplnsoma  forcipifera. 


RELATIONSHIPS  OF  THE  HAWAIIAN  STARFISH  FAUNA- 

The  Hawaiian  Islands  are  of  peculiar  interest  to  a  student  of  distribution^  from 
the  fact  that  they  occupy  such  an  Isolated  position  and  because  they  are  surrounded 
on  all  sides  by  very  deep  water.  Since  the  islands  constitute  a  great  mountain  range 
rising  from  abyssmal  depths,  the  sedentary  and  sluggish  creatures  that  live  at  or  near 
the  top  of  this  plateau  occupy  a  position  somewhat  analogous  to  that  of  an  alpine 
fauna  on  an  equalh'  isolated  mountain  range  of  some  continent.  Of  course  the  great 
depths  do  not  afford  perfect  Vmrriers,  since  the  larvie  of  most  marine  invertebrates 
are  swept  about  by  ocean  current^.  With  reference  to  the  starfishes  alone,  it  would 
appear  that  those  forms  which  live  at  the  shore  or  in  ver}'  shallow  water  are  slower 
to  change  under  segregation  than  the  sjx*cies  which  dwell  at  a  moderate  or  consid- 
erable depth.  Or  it  may  l>e  that  the  latter  is  an  older  fauna*  for  it  Ls  true  that  every 
species  is  peculiar  to  the  region.     A  number  of  shallow-water  forms  also  are  peculiar. 


998  BULLETIN   OF   THE   UNITED   STATES   FISH    COMMISSION. 

and  I  suspect  with  a  good  series  of  specimens  for  comparison  nearly  every  littoral 
Hawaiian  species  would  show  small  but  constant  differences. 

The  shore  and  shallow-water  species  of  starfishes  are  all  tropical  forms,  and  those 
which  are  not  peculiar  to  the  group  are  derived  from  at  least  two  distinct  regions. 
We  have  first  a  group  of  species  comprising  very  wide  ranging  forms,  some  of  them 
extending  from  the  Red  Sea  to  China  and  Japan,  and  thence  to  Australia.  In  this 
group  of  ten  species  all  but  three  occur  in  the  Indian  Ocean,  and  five  range  into  the 
Red  Sea.  All  extend  at  least  to  the  eastern  archipelago.  Most  of  these  forms  are 
characteristic  "South  Sea"  types.  The  other  group  comprises  but  five  species  and 
is  derived  from  the  coast  of  Mexico,  Central  America,  and  northern  South  America. 
The  following  tables  detail  these  forms. 

Species  common  to  the  Hawaiian  Islands  and  to  the  Eastern  Archipelago,  Indian  Ocean,  Japan,  Polynesia 

or  AuMralia. 


Species. 


Astropecten  polyacanthiui. 


Locality. 


..I 


AstTopecten  velitaris 
Arobafiter  typicus  . . . 


Goniodiflcldes  §eb«. 


Culcita  arenoflab 
Linckia  diplax . . 


Red  Sea,  Mauritius,  Ceylon,  Andaman  Island,  Port  Jackson,  Australia,  New  Zealand,  China, 

Japan,  Admiralty  and  Fiji  Islands. 
China  Sea,  Amboina,  Northwest  Aujitralia,  Admiralty  Islands. 

Eastern  Archipelago,  Pelew  Island,  Port  Darwin.  Port  Essington,  Cape  GrenviUe,  Port  Deni- 
son.  New  Caledonia,  Fiji,  Samoa  a,  and  Tonga  islands,  Nicobar  Islands,  Andaman  Islands, 
Mergui. 
Red  Sea,  Mauritius,  Madagascar,  Ceylon,  Eastern  Archipelago,  Fiji  Islands,  New  Guinea, 

Amboina. 
Amboina. 

Mauritius,  Madagascar,  Isle  de  Bourbon,  Christmas  Island,  New  Caledonia,  Fiji  and  Tonga 
islands. 

Linckia  multifont  b Red  Sea,  Mozambique,  Mauritius,  Ceylon,  Larentuka,  Celebes,  Amboina,  New  Caledonia, 

Fiji,  and  Samoa. 

Nardoa  i^^ptiaca  b Red  Sea,  Mauritius.  Bourbon,  Samoa  and  Fiji  islands. 

Gymnasteria  earinifera^ Red  Sea.  Mauritius,  Ceylon,  Eastern  Archipelago,  Nfew  Caledonia,  Fiji  Islands,  Panama  (?). 

Valvaster  strlutus Mauritius. 

\ 

«Collectc<l  In  Samoa  In  1902  by  D.  8.  Jordan  and  V.  L.  Kellogg. 
^Specimuns  from  the  Hawaiian  Islands  nut  seen  by  the  writer. 

Species  common  to  the  Hawaiian  Islands  and  to  the  xcest  coast  of  America  <*, 


Species. 


Locality. 


Luidla  brcvispina 

Nidorellia  armata 

GyninaNteria  cariuifera 
Mlthrodiabradleyl. 


Mazatlan,  Mexico. 

West  coast  of  Mexico,  Central  America,  south  to  Ecuador  and  the  Galapagos  Islands. 

Panama  rO- 

Lower  (California  to  Panama. 


Heliaiiiter  multiradiata :  Lower  California,  Mexi(K),  to  Galapagos  Islands. 


Turning  now  to  the  species  which  are,  so  far  as  known,  peculiar  to  the  Hawaiian 
group,  both  shallow  and  deep  water  forms,  we  find  that  a  number  have  related 
species  in  Japanese  and  Chinese  waters,  or  in  the  Eastern  Archipelago,  as  detailed 
in  the  following  table: 

ft  Only  in  the  vnsv  of  MithnKiia  ImulUin  have  tho}»e  spccifs  bt'cn  diri'ctly  verified.    The  Panama  reoopd  of  CtymnaiKttria 
\*  very  doubtful.     Ives  rwonis  Archanter  ttjuicuB  from  MuleRc  Bay,  Lower  California  (Proc.  Phil.  Acad.  8ci.,  Iw9,  p.  175). 

I  have  doubtsi  concerning  ihe  oorreclne8.s  of  the  label. 
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Species  peculiar  to  the  Haicaiian  Islaiuh,  which  have  nearly  related  *pecies  in  Japan^   ChinOy  or  in  the 

Eastern  Archipelago. 


Hawaiian  species.  Convspondinjf  sjiecies.  Locality 


Luidia  hysirix Luidiaa^pera .SamtKia^^an  and  Tablajt  Inland,  Philippine 

gn>up;  north  of  Admiralty  Island:  10  to 
I5U  fathoms. 

Luidia  magnitica Luidia  maculata.     [Luidia  aspera. also.]...    Japan.  Manila,  Coromandel.  Java.  Mergui, 

Ceylon,  Mozambique. 

Calliderma  .spectabilis Calliderma  emma Japan. 

Calliajtter  pedicellari!* Calliaster  childreni« Do. 

.\«terodiseus  tuberculoeus Asterodi.««us  elejfans Philippine  Islands:  northeast  China. 

Pentaoeme  hawaiien«i^  f  Pentoceros  orientalis China. 

feniaceroe  nawanensis "(PenUicerus  tros<»heli Billiton. 

BenthAster  eritimiw  /Bentha^ier  penicillatus North  of  New  Guinea. 

ijeninaster  enumu< tSenthaster  wyville-thom.Honi North  Pacific,  between  Hawaii  and  Japan. 


a  Relationship  not  very  cl«.»se. 

Still  another  set  of  forms  appears  to  have  been  derived  from  the  Indian  Ocean, 
or  at  all  events  to  show  a  marked  resemblance  to  Indian  species.  Probably  if  a 
direct  comparison  of  specimens  could  be  made,  this  list  would  be  considerably  aug- 
mented. 

Species  peculiar  to  the  Hawaiian  Islands  which  hare  nearlt/  related  species  in  the  Indian  Ocean. 


Hawaiian  species.  Corresponding  speciej).  Locality 


Luidia  magnifica Luidia  maculata Mozambique.     Madras,    Ceylon, 

Java.  etc..  littoral. 

Dipsacaster  nesiotes Dlpeacaster  sladeni Andaman  Sea,  250  fathom.^. 

Pseudarchaster  jordani Pseudarchaster  mozaicux Indian  Ocean.  200  fathoms. 

Mediafiier  omata.« Mediaster  floriier  (Alcock) Andaman  Sea,  130  to  2S0  fathoms. 

Ant heniaster  epixanthu«i Antheniaster  aarisea I>o. 

Ophidia^ter  lonoli Ophidiaster  robillardi Mauritius,  littoral. 

Ophidiaster  Mjuameus Ophidiaster  purpureu.s  (?) Mauritius,  Seychelles. 

Leiaster  callipeplus {  Leiaster  Klaber Querimba  Island,  littoral. 

Ecbinaster  sp Echinaster  sladeni Mauritius,  littoral. 


Considering  these  species  in  conjunction  with  those  actually  common  to  both 
areas,  we  are  at  once  struck  bv  the  fnct  that  the  Hawaiian  fauna  bears  more  resem- 
blance  to  that  of  the  distant  Indian  region  than  it  does  to  the  fauna  of  America,  not- 
withstanding that  all  the  ocean  currents  which  pass  the  Hawaiian  Islands  are  coming 
from  America  and  not  from  the  west.  Ocean  currents  are  almost  without  doubt 
responsible  for  the  gradual  dispersal  of  echinoderm  species,  on  account  of  the  pelagic 
larvae.  It  is  interesting,  therefore,  to  examine  the  ocean  current^s  in  connection  with 
the  apparent  relationships  of  the  Hawaiian  starfish  fauna. 

During  the  southwest  monsoon  currents  set  northwest  toward  the  equator  in  the 
Indian  Ocean  from  the  vicinity  of  Mauritius  and  the  coast  of  Africa,  thence  pass 
east  toward  Ceylon,  receiving  an  eastward  current  from  the  Gulf  of  Aden;  or,  turning 
more  abruptly,  flow  eastward  between  the  equator  and  10^  north  latitude.  These 
currents,  passing  the  Bay  of  Bengal,  meet  a  reverse  current  from  the  Strait  of 
Mala^'ca,  but  pass  south  of  Sumatra  through  Sunda  Strait,  thence  northeast  between 
Borneo  and  Cochin  China  past  the  Philippines  and  rJa^mn,  where  the  stream  is 
known  as  the  Kuro  Siwo.  South  of  the  Philippines  and  north  of  the  Celebes  a 
counter-equatorial  current  sets  eastward  in  5-^  north  latitude,  passing  south  of  the 
Caroline  and  Marshall  islands  and  north  of  the  main,  west-flowing,  equatorial  cur- 
rent.    The   countercurrent  reaches  the  coast  of  Central  America  and  is  reflected 
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westward  m  latitude  10^  north,  along  with  a  south-flowing  current  from  the  coast  of 
North  America.  The  currents  which  pass  the  Hawaiian  Islands  are  consequently 
flowing  westward  and  are  derived  from  the  counter-equatorial  current  and  from 
North  America.  A  branch  of  the  Kuro  Siwo  sets  southeastward  from  north  latitude 
35^  to  40*^  toward  the  Hawaiian  Islands,  but  apparently  does  not  reach  them. 

During  the  southeast  monsoon  the  currents  are  nearly"  reversed  in  the  Indian 
Ocean,  a  stream  (42  to  66  knots  per  24  hours)  setting  directly  eastward  from  the 
Seychelles,  south  latitude  5^,  to  the  coast  of  Sumatra,  but  there  is  a  west  current 
in  Sunda  Strait  and  an  eastward  current  along  the  north  coast  of  Java. 

Consequently  if  we  think  of  the  Indian  Ocean  as  the  center  of  dispersal  for  this 
fauna,  about  the  only  conceivable  wa}^  in  which  the  species  could  reach  the  Hawaiian 
Islands  is  b}^  means  of  the  counter  equatorial,  which  is  an  insignificant  stream 
when  compared  with  the  great  west  flowing  equatorial.  Yet  all  the  currents  setting 
from  America  have  sufficed  to  bring  only  five  species  and  these  are  by  no  means 
cleared  of  doubt. 

Of  course  there  is  no  a  priori  reason  for  considering  the  Indian  the  original 
fauna.  The  center  of  dispersal  may  have  been  farther  eastward.  In  the  case  of 
Valvaster  striaius  it  is  a  long  cry  from  Mauritius  to  Hawaii,  with  no  intermediate 
records.  The  similarity  of  such  a  rare  type  as  the  Calliderma  of  Japan  with  that 
of  Hawaii  is  interesting.  The  genus,  being  an  old  one,  is  probably  widespread, 
and  a  number  of  intermediate  forms  ma}'  remain  to  be  discovered.  If  the  Philippine 
group  and  a  number  of  others  along  the  path  of  the  principal  ocean  currents  were 
as  thoroughly  worked  as  the  Hawaiian  Islands,  we  would  have  a  far  more  satisfactory- 
basis  for  comparison.  The  Challenger  made  at  most  but  20  hauls  in  which 
starfish  were  captured,  in  the  Eastern  Archipelago,  while  in  the  limited  area  of  the 
Hawaiian  Islands  the  Alhatrms  made  128.  The  results  of  the  Siboga  expedition 
may  be  looked  forward  to  with  interest. 

Certain  Hawaiian  species  show  relationships  with  Atlantic  forms,  others  with 
Australian  and  southern  South  American  species.  These  are  detailed  in  the  following 
table: 

S^tecieH  pendiar  to  the  Havsiiinn  Islamls  and  the  apparentbj  neareM  relatives  of  thottf  sjyecie9  (other  than  Indian 

Oc^an  ana  Eastern formn.) 


Hawaiian  Mi)efit'>«.  Relat<?d  «i)ecie8.  South  Pacific.         j     ^il*,^"*  Atlantic. 

I 


I  !  I  ' 

Astropccteii  ctenophonis Astroptt'ten  pi»ctinatus Soiitheaflt  of  AUHtra-    

lia:  Port  Philip.        I  | 

PsllastcT  attenuatiLs pMllaster  acuminatiis EaMtof  Australia;  west Simons  Bay,  Cape  of  (k>od 

I  of  Now  Zealand.  Hope. 

PsilasteropsiH  cingiilata Psilasteropsis  |>ataKiHtu.s Oflf  Cape  Verde  Islands. 

(.'heirastcr  inops Chciramcr  planeUi '  We8t  of  South  Amer-  , I ^, 

I      lea  (entrance  to  |  |  *      "" 

iStraits  of  Magellan ) . 


PseudarchastermyobrachluM    I'Meudarcha^ter  te.ssellatus. 


I*seudan*ha8ter  jordani do 


Simons  Bay,  Cape  oi  Gotnl 
Hope. 
Do. 


Tosia  ceramoidca Tosia  nlti<la:  Tosia  compta. West  Indies. 


Ans»erojKKla  Insignls !  AnseroiM)du  placenta. 

Henricia  robiLsla Cribrclla  obesu 


HenrlciH  i»auperrinia Cribrella  compacta Off  New  Zealan<l 

I'teraxtcr  reticulatus Pteraster  >eniirctl('ulatus Oflf  Marion 

Island. 
Hynicnaster  pentngonalis  . ..    Hymcnast«'r  caniosus West  of  South  America 


I 


Coast  of  Enrope. 
Falkland  Islands,  Straits 
of  Magellan. 
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A  few  species  stand  alone,  apparently.     I  have  not  been  able  to  find  any  very 
close  relatives.**    Such  are — 

Astropecten  piisillnlus  Ophidiaster  sclerrMlemius 

Astrope<-ten  prrxiuctup  Ophidiaster  tencllns 

Ctenophorastter  hawaiiensis  Asthenaotin  ]iapyrai-ea<a  (related  to 
(vilbertaster  aDaitinthui4  M yxa:*tt*r  of  Atlantic  • . 

Evoploeoma  fon*ipifera 

DESCRIPTION  OF  HAWAIIAN  ASTEROIDEA. 

SYNOPSIS  OF  THE    FAMILIES. 

a.  Marjsinal  plat€w  usually  lar^  and  confipicuoiifi  in  the  adult,  detinin;;  the  cttntour  of  l>ody.     PapaLe 

restricte*!  to  abactinal  area  » except  in  Linckiidsei  circuniscrilie*!  by  the  *«ui)erDniarjnnal  plate?. 

.Vinbula<*ral  plat€«  well  8}>ace<l  and  broad.     Month  plates  prominent.     At^inoetomal  rin^  with 

adambulacral  plate«  prominent.     Peilicellariie  when  pre^nt  Hpinifonn,  pectinate,  valvate,  or 

exitivate. 

6.  Abactinal  skeleton  compo«ie<l  of  true  columnar  paxilla>  or  paxillifonn  plates.     Tegmnentar}' 

developments  usually  spinifomi.     Primary'  apical  plates  usually  not  <liscemible.     i.See  also 

'Jf-f^. »     Pwiicellariie  when  present  spiniform  or  pectinate,  never  bivalved  or  excavate. 

c.  Superambulacral  plates  usually  present;  if  absent,  the  maryrinal  plates  alternate  and  spiny. 

I  In  </'/.' 

d.  At  least  the  infercmiarginal  plates  well  developed:  plates  of  the  2  mandnal  series  opposite, 

not  regularly  alternate. 

e.  Fas<*iolar  grooves  between  marginal  plates  usually  well  developeil;  iiaxillie  typical:  median 

radial  paxilhe  smaller  than  those  along  sides  of  area.     Anal  aperture  small  or  wanting 

(well  developed!  in  DipmcaMer), 

/.  Both  series  of  marginal  plates  present A.«*tropbctixidjv 

jT.  Superomarginal  plates  aboiie<l,  represented  by  a  j^eries  of  {laxilhi' LrmiiDJK 

ee.  Fasciolar  grooves  obsolete:  me<)ian  radial  paxilla'  lar^r  than  those  along  sides  of  area: 

papube  not  extending  l>eyond  middle  of  ray PsEroARCH  astekidjf. 

dd.  Plates  of  the  2  marginal  series  alternate,  usually  very  spiny.     An  (nld  spiniferous  interradial 

plate  present  in  l)oth  marginal  series  in  one  genus  (not  Hawaiian ».     Papulip  trtntined  to 

limited  area  at  base  of  ray,  often  to  a  sjiecial  |iapular  or^^an.     Pedicellariie,  when  present, 

pectinate Bextiiopbctixidj: 

rv.  Superambulacral  plates  absent.     MedionMiial  series  of  paxilhe  conspicuously  lai^ger  than  the 

others.     Marginal  plates  opposite.     Spiniform  jjedicellariw  often  present.     Superficially 

astroi)ectinoid Akchakterid^  ( restricted ) 

f/h.  Abactinal  skeleton  not  com[>ose<l  of  true  paxillaf  r»r  jiaxilliform  plates  exivpt  in  Mediasterin«e. 
when  bivalve<i  or  2-jawe4l  upright  pe<licellariaE?  are  present.     Primary  apical  plates  usually 

rea<lily  disi'emible.     Tegumentar>'    developments   usually    granulifomi,   although   in  the 

Meiliasteriiue  the  abat^tinal   plates   may  have  well-4leveloped  spinelets.     In  addition   to 

granules  the  plates  may  l^ear  specializeil  spines  and  tubercles.     Pedicellaria*  val vate,  excavate, 

or  foraminate. 

r.  Actinal  interradial  areas  large. 

d.  .\bactinal  skeleton  composed  of  polygonal  or  circular  (iKx-asionally  stellate)  plates  which  may 

or  may  not  l>e  united  by  se|)arate  internal  radiating  oxides.     The  plates  may  l>ear 

a  <*entral  tabulum,  paxilliform  in  ap|>earance.  or  may  Ix^  simply  fiat  and  ci>vere«l  with 

granules  or  naked.     In  some  genera  the  abactinal  plates  liear  a  central  spine  or  tul>ercle. 

or  several.     Papuhe  usually  n>ntine<l  to  the  abactinal  radial  areas.     The  ]>lates  may  also 

be  obscured  by  a  tough  skin  whirh  is  superficially  sm«M:)th  >  l^eptogonasterina' )  orcovere<l 

with  granules  <  Goni<i<iiscidinje  • (ioxiASTERin.K 

a  One  Kreat  difficulty  i»  a  lack  of  ti(jrure>  and  the  {luor  dv^criptions  of  many  Ea>t  Indian  formv 
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(Id.  Abactinal  skeleton  Btellato-reticulate,  the  papuUe  usually  numerous  and  in  definite  areas 
(except  in  Asterodutcu^) ,    Marginal  plates  sometimes  superficially  hidden.     Abactinal 

plates  often  with  lai^e  conical  tubercles Pkntackrotid.e 

ddd.  Abactinal  skeleton  teasellate;  the  plates  often  irregular  and  only  partially  contingent,  the 
whole  covered  with  a  thick,  leathery,  skin.     Flexible.    Mai^nal  plates  inconspicuous, 

Gymnasteriid£ 

cc.  Actinal  interradial  areas  small.     Superambulacral  plates  usually  present.     Pedicellariie,  when 

present,  excavate.     Abactinal  skeleton  tessellate,  arranged  irregularly  or  in  more  or  less 

regular  longitudinal  series,  with  intra-  and  often  infra-mai^nal  papulse.     Rays  usually 

slender,  long,  and  subcy lindrical Linckiid.e 

aa.'  Marginal  plates  small  and  inconspicuous.     Papultc  not  always  confined  to  area  circumscribed  by 
the  superomarginal  plates,  but  often  present  between  the  marginal  plates  and  on  the  actinal 
surface.     Ambulacral  plates  may  be  crowded  or  not. 
b.  Actinostomial  ring  with  adambulacral  plates  prominent      Ambulacral  plates  not  crowded. 
Abactinal  skeleton  composed  of  thin,  close-set  overlapping  plates,  or  forming  a  more  or  less 
open  reticulate  network,  either  regular  or  irregular.     In  one  family  the  abactinal  plates  are 
cruciform,  with  long  paxillar  spines  supporting  a  supnulorsal  membrane.     Pedicellari«e  very 
rare,  never  pedunculate  or  excavate.    Tube  feet  biserial. 
c.  Mouth  plates  small,  ambulacral  groove  narrow.     Spines  not  conspicuously  long  and  slender,  or 
supporting  a  supradorsal  membrane. 
d.  Abactinal  skeleton  is  forme<l  of  closely  imbricating  plates  bearing  small  spines.     Actinal 
skeleton  formed  of  imbricating  plates  bearing  a  tuft  or  fan  of  spinelets.     Marginal  plates 
minute. 
e.  Papulae  distributed  throughout  the  abactinal  area.     Abactinal  plates  thick,  creflcentiform, 

devoid  of  internal  processes Asterinidjb 

ee.  Papulae  confined  to  the  radial  regions.     Abactinal  plates  in  the  median  regions  stellate. 
Abactinal  plates  thin,  scale-like,  with  elongate  internal  prolongations.     General  form 

very  thin  and  flat Ansbropodid.e 

dd.  Abactinal  skeleton  formed  of  plates  di8ix)sed  in  longitudinal  and  transverse  series,  or  in  an 
irrc^lar  network,  bearing  spinelets;  spinelets  not  dispoee<l  in  a  tuft  or  fan. 
e.  Spinelets  small,  pointed,  naked,  or  covereti  with  a  thin  skin  containing  calcareous  granu- 
lations.    ( Valtxufier  has  large  marginal  bi val ved  pedicellariap) Ech inasterid^ 

ee.  Spines  heavy,  rigid,  obtuse,  covered  with  spiniform  scales.     Reticulation  of  the  dorsum 

forme<l  of  triangles  grouped  in  hexagons MrrHRODiiDis 

cc.  Mouth  plates  conspicuously  large,  plowshare-shaped,  with  conspicuous  mai^nal  and  actinal 
spines.  Marginal  plates  not  visible.  Al)actinal  plates  cruciform  as  a  rule,  bearing  a 
fascicle  of  rather  long  delicate  spinelets  unite<i  by  a  fold  of  the  integument,  or  supporting 
a  tiupradorsal  membrane  wiiich  roofs  a  specialized  nidamental  cavity. 

d.  No  supradorsal  membrane.     Spines  uniteii  by  a  web.     Rays  more  than  6 Myzastekid^ 

dd.   A  supradorsal  membrane  present Ptkra8Terid£ 

hh.  Pe^licellarite  ])edunculate,  eitlier  forficifonn  or  forcipiform  (composed  of  2  jaws  and  a  basal 
pi(K;e).  Skeletal  plates  bearing  spines,  often  long  and  isolated,  on  or  about  which  are 
usually  grouiHHl  the  pe<licellaria^;  or  the  pedicellariae  may  be  isolated.  Mai^ginal  plates 
inoonspit'UoiLs  or  alwrted.  Ambulacral  plates  often  very  crowded  so  that  the  tube-feet 
are  (liHi>osod  in  4  series.  Abactinal  skeleton  fonned  of  skeletal  arches,  independent  or 
bound  together  by  interme<liate  plates,  forming  a  network  with  rectangular  or  very  irregular 
nie.shes;  rarely  in  mosaic.  These  skeletal  arches  correspond  to  every  other,  or  to  every 
third  Hdaml>ulucral,  and  are  coni[>oseil  of  pieces  corresponding  in  the  ventral,  lateral,  and 
<l<>rpal  regional  of  the  body.  Mouth  plates  very  inconspicuous  as  a  rule. 
r.  Tul^e-feet  cjuad riser ial,  at  least  at  the  base  of  rays.  Actinoetome  with  ambulacral  plates 
prominent. 

(/.  More  than  25  arms;  interbrarhial  septa  double Hkliastrridjc 

dd.  Ia'ss  than  15  arms  (Hawaiian  si)ecies,  5-armiHl);  interbrachial  septa  single. 
e.  Adambulacral  plates  of  2  kimls,  alternating,  one  projecting  into  tlie  furrow,  and  separating 
with  its  spinelets  tht'  tuln'-feet;  the  other  not  i»rominent.     They  t)ear  several  spinelets  in 
a  transverse  series.     Skeleton  repilar,  conii)Ose<l  of  imbricating  plates.  ..Zoboastebidje 
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tt.  Skeleton  reticulated.     Adambalacral  plates  not  dimorphic.     Adambulacral  plates  with  1 
or  2  spines.     Paiicellarise  usually  numerous,  either  in  wreaths  about  the  spines,  or 

scattered Asteriid.e 

«r.  Tube-feet  in  2  series  throughout  the  ray.  Actincjstome  with  adamlmlacral  plates  prominent. 
Hays  numerous,  always  more  than  5,  slender,  sharply  detine<l  from  disk,  and  armed  with 
slender  spines  which  are  sheathed  in  membraneous  sawuli  bearing  many  minute  crosseil 
(forcipifurmi,  ije<iicellaria?.  Aljactinal  skeleton  confine«l  to  disk  and  Ijase  of  ray.  on  the 
latter  often  disposed  in  independent  spaced  annular  ridges  or  costa- Bkisingid^ 

Order  PHAXEROZOXIA  Sladen,  emended. 
Familv  .\STROPECTIXID.€  Gray,  i«4o. 

AMropectinidae  Grav,  Srnopnfi  of  ihe  Genera  and  Specie>  of  the  Cla'w  Ilypostoma  <  A^trio*  Linn.)  < Ann.  N.  H..  ser.  1.  vol. 

VI.  IjMO,  p.  I'O. 

A>y  to  the  Haimiian  getneni  of  Attropectinidx. 

a.  Both  series  of  mar^nal  plates  well  develo])ed,  forming  a  nearly  vertical  lateral  face  to  ray. 
Superomarginal  plates  are  not  confined  to  the  abactinal  surface  beyond  basal  fourth  of  ray,  but 
form  a  part  of  the  side  wall  of  ray. 
6.  Inferomaixinal  plates  separated  from  adambulacral  plates  throughout  a  portion  of  the  ray  by  a 
series  of  small  intermediate  plates.     Fasciolar  grooves  not  well  developed. 

r.  Marginal  plates  not  tumid;  intermediate  plates  extending  nearly  to  tip  of  ray Psilaster 

re.  Marginal   plates  strongly  tumid:    interme«liate   plates   extending  only  one-third    length  of 

rav Pbilakteropsis 

66.  Inferomarginal  plates  touching  a^lambulacrals;  not  sei>arated  thn.mghout  ray  by  a  row  of  inter- 
mediate plates.     Fasciolar  grooves  s]^ecialized,  well  developed Astropbctkn 

aa.  The  2  series  of  marginal  plates  very  unequal  in  size,  forming  an  angulate^l  margin  to  ray.    Upper 
series  much  smaller,  an<l  usually  confined  to  abactinal  surface;  lower  series  extending  laterally 
beyond  superior  series. 
6.  Madreporic  body  not  large  and  hidden  by  special  paxillie  on  its  surface.     Anal  aperture  ver}- 
minute  or  wanting. 
c.  No  well  <leveloped  series  of  plates  between  inferomarginal  and  adambulacral  series  throughout 
rav  (rudimentary*  at  base  of  rav  in  *M.) 
d.  Size  large.     Rays  long;  a  lateral  series  of  flat,  leaf-like  spines  bordering  ray;  superomarginal 

plates  not  conspicuously  smaller  beyond  middle  of  ray i.  A.stropeite.n" 

dd.  Size  small.    Oblique  series  of  long  seta-like  spines  on  each  tumid  inferomarginal.    Supero- 

marginals  ver^'  much  reduce«l  in  size  on  outer  half  of  ray Triton .\8ter 

cr.  A  well  deveiope<l  series  of  actinal  interme<liate  plates  between  inferomarginals  and  adambula- 
crals.     Inferomarginal  plates  broad  and  short,  band-like;  their  spines  many.  appresse<l  to 

ray CrEXOPHriR  aster 

66.  Madreporic  body  large,  hidden  by  paxilhe.     Anal  aperture  present,  conspicuous  in  Dipf^ictiMer. 
Fasciolar  grooves  very  deep, 
r.  Gonads  disposed  in  a  series  along  either  side  of  abactinal  integument  of  ray,  extending  beyoml 

middle;  papuUe  distributed  generally  over  the  pax i liar  area Dipsac.\ster 

cc.  Gonads  confined  to  interradial  regions,  not  extending  far  along  ray.^;  ]»apuL'e  omfine*!  to  the 
sides  of  paxillar  area;  absent  from  central  portion  of  disk  and  ray? PATA<iiA>TER 

Oenni  ASTSOPECTEV  Bchnlze. 

AMtropfctm  C.  F.  Schalze.  Betmehtung  der  vereteinerten  .Seesteme  u.  ihrcr  Theile.  Warn-hau  u.  I)rv«ien.  17C0. 

Ke»i  to  Hauxiiian  .Sp^wx  of  AMmpe^ttrn. 

a.  Superomarginal  plates  with  a  single  series  of  frect  spines. 
6.  Spines  stout,  absent  from  second  and  sometimes  third  ^upemmarvinal.     Spines  of  inferomarginals 
very  prominent;  not  delicate,  nor  in  an  oblique  i»omb polija*-nnthu9 
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bb.  Superomarginal  series  of  spines  rather  delicate,  continuous  throughout  ray;  not  absent  from 

second  or  third  plate.    Lateral  spines  slender,  4  in  an  oblique  comb ctaiophoruM 

aa.  Superomarginals  devoid  of  a  series  of  erect  spines;  sometimes  a  single  spine  on  first  superomarginal. 
b.  Size  small;  no  leaf-like  lateral  spines.    Actinal  interradial  areas  small;  superambulacral  plates 
well  developed.  ' 

r.  Size  small;  no  leaf-like  late^l  spines. 
d.  A  single  erect  spine  on  first  superomai^ginal  plate;  and  a  series  of  inconspicuous  tubercles  on 

plates  of  outer  two-thirds  of  ray ;  the  tubercles  sometimes  absent lelUaris. 

dd.  No  spines  whatever  on  superomarginal  plates.     Kays  slender,  flexible pufiUvIvs 

cc.  Size  large;  rays  very  long;  a  lateral  series  of  lai^  fiat  leaf-like  spines.    First  2  or  3  supero- 

marginals  with  a  conspicuous,  erect,  spinule produdiu 

bb.  Actinal  interradial  areas  well-developed,  paved  with  imbricating  plates  bearing  spinelets  in  a 
paxilliform  group;  superambulacral  plates  present,  but  rudimentary  in  distal  half  of  ray. 
No  superomarginal  spines caUisttut 

Astropecten  polyacanthua  Muller  and  Troschel. 

PI.  I,  fig.  1;  pi.  II,  figs,  1,  la,  lb. 
AHropecUn  polyacanthu$  Mttllerand  Traechel,  System  der  ARteriden,  1842,  p.  69,  tai.  v,  fig.  8. 

Rays  5.     R=47  mm.;  r=10.6  mm.     R=4.3r.     Breadth  of  ray  at  base,  12  mm. 

Arms  rigid,  very  gently  tapering  to  a  bluntly  pointed  extremity.  Sides  of  arms  rather  high,  per- 
pendicular. Disk  of  medium  size.  Paxillar  surface  somewhat  infiated.  Interbrachial  arcs  acute  but 
rounded. 

Abactinal  paxillar  area  is  rather  compact,  the  paxillse  being  laige  and  arranged  in  definite  trans- 
verse rows,  there  being  about  3  series  to  each  superoinaiyinal  plate.  Paxillee  are  lai^gest  in  the  inter- 
radial areas,  midway  between  center  and  margin  of  disk,  and  also  along  median  line  of  ray.  Each 
paxilla  consists  of  one  or  two  central  papilliform  granules,  surrounded  by  a  radiating  series  of  from 
5  to  8  slightly  longer  ones,  the  whole  crowning  a  rather  long  pedicel.  On  disk  the  laiigest  paxilUe  have 
upward  to  5  central  granules  of  unequal  size,  surrounded  by  10-12  longer  mai^nal  ones,  and  occa- 
sionally one  of  the  central  granules  is  enlarged  into  a  cylindrical  pointed  spinule.  Less  often  one  of 
the  marginal  spinelets  is  similarly  enlarged  (pi.  ii,  fig.  la),  but  the  two  never  occur  on  a  single  paxilla. 

Superomarginal  plates,  22  in  number  from  interradial  line  to  extremity  of  ray,  are  much  higher 
than  broad  and  do  not  encroach  conspicuously  upon  paxillar  area.  They  form  a  rectangular  edge  to 
the  abactinal  surface,  and  the  first  plate  is  raised  slightly  al>ove  the  level  of  the  others.  Except  the 
second  plate,  and  on  one  ray  the  third,  each  bears  a  perpendicular,  stout,  pointed,  conical  spine  situ- 
ated on  the  abactinal  face,  slightly  nearer  aboral  than  adoral  margin.  The  spine  on  first  plate  is 
longest  and  stoutest  (as  long  as  the  longest  spine  of  any  inferomarginal,  4.5  mm.),  the  series  decreasing 
in  length  toward  tip  of  ray.  The  second  superomarginal  plate,  which  does  not  bear  a  spine,  is  smaller 
than  either  the  first  or  thinl  and  is  crowde<l  by  them.  Plates  are  covered  with  small  cylindrical  papil- 
liform spinelets,  which  become  stouter  and  st^uamiform  toward  base  of  spines.  Wide  fasciolar  grooves 
between  the  plates  (i.  e.,  between  the  specialized,  elevated,  exposed  surfaces). 

The  inferomarginals,  which  are  broader  than  high,  correspond  to  superomarginals  in  number  and 
do  not  extend  beyond  them  laterally.  Each  plate  bears  a  transverse  series  of  3  stout  and  relatively 
long,  tapering,  slightly  flattened,  sharp-pointe^l  spines,  the  upper  longest;  to  which  is  added  a  fourth 
Rpinule  at  inner  end  of  series  on  third  to  seventh  plates.  First  2  plates  usually  have  only  2  shorter, 
widely  spaced  spines.  Plates  are  covered  with  slender  papilliform  spinelets  in  the  fasdolar  grooves 
and  at  upi^er  end,  these  Ijeconiing  longer,  strongly  flattene<i,  and  bluntly  rounded  or  chisel-shaped  at 
tip,  in  the  vicinity  of  spines,  and  on  actinal  surface  generally. 

Adambulacral  armature  is  in  8  series.  The  furrow  series  consists  of  3  long,  stout  spinelets,  the 
median  longest,  blunt,  somewhat  triangular  in  cross  section  at  its  base,  the  lateral  spinelets  flattened 
an«l  truncate.  Seconcj  Heries  con.sists  of  2  stouter,  imich  flattened,  truncate  spinelets,  the  one  nearest 
aboral  margin  being  the  larger.  Third  series  consists  of  8  blunt,  flattened  spinelets  somewhat  smaller 
than  the  furn)w  series,  the  median  l)eing  usually  slightly  the  longest  of  the  3  and  most  flattened. 
There  is  an  odd  spine,  smaller  and  pointed,  situate*!  l)ehind  the  third  series.  In  all  there  are  usually 
9  spines  on  each  adambulacral  plate. 
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Actinal  interradial  areas  are  much  reduced  and  are  paved  each  with  4  small  roandisb  plates,  which 
hear  spinelets  very  similar  to  those  covering  adjacent  inferomarginals. 

Mouth  plates  are  prominent,  the  armatnre,  unfortunately,  having  l^een  largely  destroyed.  The 
marginal  spinelets  are  rather  slender,  slightly  flattened,  the  innermost  2  or  3  of  each  plate  forming  at 
each  mouth  angle  a  horizontal  fan  of  4  to  6  teeth,  of  which  the  me<lian  are  longest. 

Tuhe  feet  laige,  with  an  incipient  conittil  sucker  at  end,  easily  distinguishable  from  the  rest  of 
the  foot. 

Madreporic  l)ody  is  not  visible  superficially;  hidden  by  the  paxilhe. 

Color  in  life:  Paxillar  area  of  distal  half  of  arms  vinaceous  cinnamon;  remainder  of  arms,  and 
disk,  fawn  color.  The  dorsal  integument,  largely  hidden  by  the  regular  and  ornate  paxilUe,  is  bright 
vermilion,  the  color  being  visible  l)etween  the  spinelets  of  the  paxilUe.  Spines  of  superomarginal 
plates,  orange  buff.  Marginal  plates,  inferomarginal  spines,  an<l  entire  actinal  surface,  light  buff  pink. 
Color  in  alcohol  bleache<l  vellowish. 

Locality:  Station  4168,  vicinity  of  Bird  Island,  20  fathoms,  coral,  shells,  an<l  foraminifera.  Bottom 
rough. 

Only  a  single  specimen  of  this  handsome  species  was  secured,  and  that  unfortunately,  is  not 
perfect.  I  have  felt  some  misgivings  in  referring  it  to  polyacanthtu,  having  been  obligetl  to  depend 
wholly  on  the  original  description.  In  proportions  the  specimen  agrees  most  nearly  with  MuUer  and 
Troschers  description  of  armahu  (System  der  Asteriden,  p.  71) ,  from  Japan,  which  Sladen  and  othere 
consider  the  same  as  polyacanihu*,  the  type  of  which  came  from  the  Red  Sea.  The  descriptions  of 
these  two  species  certainly  differ  in  many  points,  and  presumably  the  types  do  also,  but  in  view  of 
the  opinion  of  Sladen  and  Perrier  I  have  accepted  the  present  name.  I  have  given  a  full  description, 
with  figures,  that  there  may  be  no  mistaking  the  particular  form  referred  to,  whether  the  name  be 
correct  or  not. 

This  species  may  be  readily  distinguished  from  others  of  the  genus  inhabiting  Hawaiian  watere 
by  the  row  of  erect  superomaiginal  spines,  the  second  and  sometimes  the  third  superomarginal  lacking 
the  spine;  and  by  the  stout  spines  of  the  inferomaiiginals,  arranged  on  each  plate  in  a  series  of  three 
or  four. 

Astropecien  polyacanthus  has  a  wide  distribution,  extending  from  the  Red  Sea  to  Zanzibar,  Ceylon, 
Hongkong,  the  coasts  of  China  and  Japan  (Kobe,  Yokohama),  New  Holland,  Admiralty  Islands,  Fiji 
Islands,  and  Port  Jackson,  Australia.  It  is  a  shallow-water  species  exclusively,  ranging  from  2  to  50 
fathonL«,  the  usual  depths  at  which  it  is  found  being  25  fathoms  and  under.  The  station  at  Bird  Island 
is  the  mocft  eastern  record  for  the  Pacific,  ver\*  materially  extending  the  known  range  of  the  species. 

Astropecten  ▼elitaris  Von  Martens. 

PI.  I,  fig.  2;  pi.  II,  figs.  2,  2a. 
Attropeeten  rtUtarit  Von  Mtftens.  Aichiv  f.  NataiKesch..  Berlin,  jahi^.  XXXI.  bd.  1. 1865.  p.  360. 

Ra3r8  5.    R=^.5  mm.;  r=7  mm.     R=3.6r.     Breadth  of  ray  at  base,  8.5  mm. 

Rays  stout,  very  gently  tapering  to  a  blunt  point.  Interbrachial  arcs  open,  forming  a  nearly  right 
angle.     Disk  of  medium  size.     Epiproctal  prominence  present.     Disk  slightly  swollen. 

Abactinal  paxillar  area  compact,  the  paxill^e  lieing  arranged  in  transverse  rows  on  the  rays. 
PaxilUe  consist  of  1  or  2  central  rounded  clavate  spinelets  or  elongated  granules,  8urrr>unded  by  8  to 
11  similar  ones,  arranged  in  a  rosette.  Papilliform  granules  of  the  peripheral  series  are  not  always 
equal  in  size  on  the  same  paxilla,  2  or  more  being  slenderer  than  the  others.  Paxillar  l^ecome  much 
smaller  at  the  end  of  rays. 

Superomarginal  plates,  17  in  number  from  interradial  line  to  tip  of  ray,  are  massive,  about  as  high 
as  broad,  and  encroach  conspicuously  u]Mjn  abactinal  paxillar  area,  forming  a  ruundeil  margin  to  ray. 
The  first  plate  bears  a  short,  erect,  rather  slender,  taijering.  sharp-pointe<l  spinule.  Plates  are  c<»vereil 
with  small  papilliform  granular  spineleti*,  ca]>illary  in  the  fasciolar  grooves,  l^ecoming  squamifonn  on 
the  exposed  surface  of  plates.  The  fifth  to  seventeenth  ])1ates  eai'h  Ijear  a  i<hort  stubby  ironical  tubercle 
or  enlargeil  granule  on  the  angle  l»etween  the  lateral  and  dorsal  superficies  of  the  plate.  The  second  to 
fourth  plates,  inclusive,  do  not  bear  these. 

Inferomarginal  plates  form  an  arche<l  l)evel  to  actinal  surface  and  extend  very  slightly  beyond 
superomai^nals,  laterally.    £ach  plate  bears  an  oblique  row  of  2  sharp,  slender,  often  slightly  curved, 
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Bomewhat  flattened  spines,  placed  at  upper  end  of  plate.  The  upper  spine  is  longer,  and  the  2  form  a 
double,  lateral,  longitudinal  series  to  ray.  Below  the  innermost  spine  along  aboral  mar^n  of  plate 
are  3  spinules,  the  upper  placed  close  to  the  lower  lateral  spine  and  the  others  widely  spaced.  The 
first  plate  lacks  the  2  lateral  spines,  but  possesses  the  3  lower  spinules.  A  short,  odd  spinule  is  often 
found  immediately  adoral  to  the  lower  lateral  spine.  The  2  spines  and  3  spinules  of  each  plate  fonn  a 
single  transverse  series.  Plates  are  covered  with  small,  flattened  papilliform  granules  or  spineleti*, 
which  by  reason  of  their  standing  out  from  the  plates  do  not  give  the  impression  of  being  squamiforni. 

Adambulacral  armature  consists  of  a  furrow  series  of  3  long,  slender,  somewhat  flattened  spineletn, 
of  which  the  median  is  much  the  longest;  and  on  actinal  surface,  a  group  of  3  flattened,  round-tipi)ed  or 
truncate  spinelets,  j)laced  in  a  more  or  less  regular  longitudinal  series.  Of  the  latter,  2  are  slender, 
while  the  third,  near  aboral  margin,  is  larger  and  flatter.  Near  base  of  ray  the  actinal  group  may 
have  as  many  as  6  spinelets,  placed  usually  in  3  rows  of  2  each  (due  to  a  shortening  of  the  plate),  but 
one  spinelet  is  always  conspicuously  the  largest. 

Anuature  of  the  ovoid  mouth  plates  consists  of  a  marginal  series  of  10  or  11  slender,  obtuse  spine- 
lets, which  increase  in  length  toward  inner  angle,  where  2  are  enlarged  (the  innermost  longest),  form- 
ing, with  those  of  the  com|)auion  plate,  a  horizontal  fan-shaped  series  of  slightly  flattened  blunt  teeth. 
The  marginal  series  extends  a  little  more  than  halfway  to  outer  end  of  plate,  and  its  spinelets  usually 
stand  out  over  furrow.  The  superficial  series  consists  of  about  10  similar,  usually  blunter,  spinelets, 
arranged  along  suture  margin,  so  that  a  conspicuous,  unarmed  furrow  is  left  on  inner  half  of  plate, 
l>etween  it  and  the  marginal  series,  and  on  the  outer  half  between  superficial  series  and  first  adambu- 
lacral plate. 

Actinal  interradial  areas  small,  there  l>eing  but  4  small  intermediate  plates  bearing  a  group  of 
delicate  and  slender  spinelets. 

Madreporic  Ixnly  obscured  by  paxilla^. 

Color  in  life:  abactinal  {mxillar  area  reddish  sepia,  l)ecoming  burnt  sienna  toward  tips  of  rays. 
Marginal  plates  pale  yellowish-brown  edgetl  with  darker;  lateral  spines  whitish.  Actinal  surface 
whitish. 

Young:  From  the  presence  of  an  epiproctal  elevation  on  all  the  specimens  I  seriously  doubt  their 
being  fully  adult.  There  is  a  small  example  with  a  major  radius  of  9  mm.,  which  lacks  entirely  the  spine 
on  each  first  superomarginal  plate,  and  also  the  tubercle  on  the  outer  superomarginals.  The  lateral 
spines  of  the  inferomarginals  are  small,  and  there  is  no  trace  of  the  3  aboral  spinules.  A  very  promi- 
nent epiproctal  cone  is  present. 

Variations:  A  larger  s])ei'imen  (K=2I  mm.)  from  Penguin  Bank  has  much  less  massive  marginal 
plates  than  the  example  from  Hilo  Bay  use<l  in  the  above  diagnosis,  but  the  armature  is  essentially  the 
same. 

Locality:  Stati<m  3849,  between  Molokai  and  I^anai  Islands,  73-43  fathoms,  coarse  sand,  broken 
shell,  coral;  1  8i>ecimen.  Station  4031,  Penguin  Bank,  south  coast  of  Oahu  Island,  27  fathoms,  fine 
coral  sand,  coral,  and  foraminifera;  2  si>ecimens.  Station  4055,  Hilo  Bay,  Hawaii,  50  fathoms,  fine 
gray  sand  and  foraminifera;  1  Hi)etrimen. 

This  form  is  readily  distinguished  from  the  preceding  by  the  single  erect  spine  on  the  first  supero- 
marginal  plate.  The  species  is  as  near  to  lyliinri)*  as  to  any  dest*ribed  form,  although  the  small  tuberclea 
on  the  outer  superomarginals  are  not  typi(*al. 

Astropecten  ctenophorus,  new  H])ecies. 

IM.  I.  flKM.  4,  5:  pi.  II,  rtgj<.  :^,  3a-Hl. 

There  is  a  small  Astropecten,  dre<lgeil  in  130  fathoms,  near  Laysan  Island,  which  belongs  near 
Afttropevten  pectinatnn  Sladen,  from  Australian  waters  (Port  Jackson,  off  the  entrance  to  Port  Philip, 
East  Monco^ur  Island,  Bas.s  Strait,  in  ^i  to  40  fathoms).  It  differs  from  this  species,  however,  in 
several  well-markeil  characters,  which  can  not  be  accounted  for  l>ecause  of  a  difference  in  site.  I 
wouhl  hardly  feel  justitieil  in  lx;.*<towing  a  name  uiK)n  such  a  small  specimen,  did  it  not  belong  to  a 
small  section  of  the  genus — that  divit^iun  characterized  by  having  a  small  spine' on  every  supero- 
niarginal,  and  a  lateral,  obli(|ue  cuiiib  of  3  to  5  spines  on  each  inferomarginal. 

liavs  5.     K  =  12  mm.;  r=4  mm.     R=3  r.     Breadth  of  rav  at  base,  4.5  mm. 
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Rays  are  fairly  broad  at  base,  tapering  continuously  to  extremity,  which  is  sharp.  Interbrachial 
arcs  subacute,  verj-  slightly  rounded.     Abactinal  paxillar  area  plane;  no  epiproctal  protuberance. 

PaxilUeof  abactinal  surface  are  large  and  uniform  on  arms,  but  of  various  sizes  on  disk,  where  the 
largest  paxilhe  occur.  Each  consists  of  a  very  short  rounded  basal  portion,  surmounted  by  a  group  of 
6-16  relatively  long,  slender  spinelets,  which  radiate  from  the  pedicel  top.  Of  these  1  to  3  or  4  are 
usually  central,  the  remainder  forming  an  irregular  series  about  them.  Usually  the  spinelets  form  a 
widely  railiating  group,  the  central  ones  being  stouter  than  tho?^  about  the  periphery.  Very  small 
paxillse  with  only  1  to  4  or  5  spinelets  are  scattered  over  disk;  and  at  end  of  the  ray  these  predominate. 
Papula  large,  confine* I  to  border  of  paxillar  area,  there  being  none  on  median  radial  areas  of  ray,  or 
on  central  portion  ^f  disk. 

Superomarginal  plates,  which  are  14  in  number  from  median  interradial  line  to  extremity  of  ray, 
are  about  as  high  as  broad  in  the  middle  of  the  ray,  higher  than  broa<l  at  the  base,  and  broader  than 
high  at  the  extremity.  The  plates  are  set  very  slightly  oblique  in  relation  to  the  long  axis  of  ray, 
and  each  when  viewed  from  above  is  about  as  long  as  broad,  except  in  interbrachial  arc,  where  the 
plates  are  narrower.  They  form  a  nearly  right-angled  margin  to  ray.  Each  bears  on  the  edge  fonned 
by  the  lateral  and  dorsal  superficies  a  small  cylindrical  spinule,  placed  nearer  aboral  margin  than 
center.  Thoee  on  first  2  superomarginals  are  not  larger  than  others.  The  plates  are  bieset  with  rather 
widely  spaced,  slender,  papilliform  spinelets. 

Inferomarginal  plates  are  broader  than  high,  and  do  not  extend  laterally  beyond  the  superior 
series.  Each  plate  bears  an  oblique  comb  of  3  or  4  lateral,  delicate,  cylindrical,  tapering  spines,  the 
line  of  the  base  forming  an  angle  of  about  45°  with  the  transverse  axis  of  the  plate  and  tending  from 
the  npi>er  adoral  comer  downward  and  aborally.  The  adoral  is  the  smallest,  and  most  laterally 
situated.  The  third  from  this  is  the  longest;  the  second  is  interme<iiate  in  size,  and  the  fourth  is 
osnally  slightly  longer  than  second  and  nearly  as  long  as  third,  but  on  outer  half  of  ray  may  be  much 
shorter  than  either  second  or  third.  Basalmost  inferomarginal  bears  but  2  or  3  spines.  A  small 
spinule  is  sometimes  present  on  the  aboral  side  of  the  plate  a  little  distance  from  the  comb.  Surface 
of  inferomarginal  plates  is  covered  with  delicate,  slender,  papilliform,  subcapillarj-  spinelets,  which 
show  no  tendency  to  become  squamiform. 

Armature  of  adambalacral  plates  consists  of  (I)  a  furrow  series  of  3  spinelets  and  (2)  a  group  of  8 
or  10  actinal  spinelets  arranged  in  either  2  or  3  irregular  longitudinal  series.  Furrow  spinelets  long 
and  slender,  bluntly  pointed,  the  median  spinelet  longest,  and  at  the  base  somewhat  flattened  (in  axi^ 
crosswise  to  furrow).  They  usually  stand  perpendicularly  to  plate.  On  outer  half  of  ray  the  first 
series  of  the  actinal  group  consists  of  4  long,  very  slender  cylindrical  spinelets,  standing  upright.  The 
one  at  the  aboral  end  of  series  stands  on  the  furrow  margin,  aborad  to  lateral  spinelet  of  furrow  series, 
so  that  the  latter  appears  often  to  consist  of  4  spinelets.  On  these  plates  the  second  actinal  series  also 
consists  of  4  spinelets,  shorter  and  slenderer,  which,  by  reason  of  the  obliquity  of  the  plate,  extend 
farther  aborally  than  the  furrow  series.  Toward  base  of  ray  there  are  usually  3  series  of  actinal 
spinelets,  very  irregular  in  arrangement,  with  3  spinelets  to  each  series,  and  an  odd  spinelet  between 
the  farrow  and  first  actinal  series.  The  aboral  spinelet  of  the  latter  is  always  situated  in  line  with 
farrow  series.     One  or  2  small  spinelets  may  be  added  at  outer  end  of  plate. 

Actinal  intermediate  plates,  18  in  number  to  each  interradial  area,  show  a  tendency  to  encroach 
upon  base  of  ray.  Actinal  interradial  areas  rather  pronounced  for  an  Astropecteii.  Each  plate  is  cov- 
ered with  5  or  6  very  delicate  subcapillary  spinelets,  similar  to  but  smaller  than  those  of  actinal 
sarface  of  adambulacrals. 

Mouth  plates  of  moderate  size.  Their  whole  surface  is  covered  with  small  slender  cylindrical 
spinelets  disposed  in  three  series — a  marginal,  a  superficial,  and  an  intermediate  (pi.  ii,  fig.  3d). 
The  innermost  spine  of  the  marginal  series  is  much  enlarged,  forming  with  its  companion  2  stout, 
blant,  cylindrical  teeth  at  each  mouth  angle. 

Madreporic  body  small;  with  very  coarse  ridges;  situated  close  to  margin. 

Color  in  alcohol,  ashy  white. 

Locality:  Station  3937,  vicinity  of  Laysan  Island,  130-148  fathoms,  white  sand  and  small  shells; 
bottom  temp.  63®;  1  specimen,  type  no.  21143,  U.  S.  National  Museum. 

This  speciss  differs  from  its  nearest  relative,  A.  peciinatuSj  in  the  following  respects:  Character  of 
abactinal  paxilke,  thqse  of  pectinatus  having  more  numerous,  shorter  spinelets;  disposition  of  papula?; 
character  of  spines  on  inferomaiiginals;  character  of  adambulacral  armature,  that  of  pectinatus  being 
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arranged  in  3  distinct  series  of  3  eaoh,  the  spinelets  of  the  2  actinal  series  being  flat,  rather  short,  with 
expanded,  roundly  truncate  tips;  armature  of  mouth  plates;  size  of  actinal  interradial  areas,  and  num- 
ber of  actinal  intermediate  plates,  these  being  less  numerous  in  pectinatus.  The  present  species  may 
l>e  reafiily  distinguished  from  other  known  Hawaiian  forms  by  the  presence  of  an  oblique  comb  of  3 
or  4  comparatively  short,  appret^sed,  close-set  spines  on  the  sides  of  the  inferomarginal  plates,  and  by 
the  presence  of  a  small,  erect  spinule  on  all  the  superomai^nals. 

Aatropecten  pusillulus,  new  species. 

PI.  I,  flg.  3;  pi.  II,  flgs.  4,  4a-b. 

Rays  5.  R=33  mm.;  r=6.5  mm.  R=5r.  Breadth  of  ray  at  base  (between  first  and  second 
superomarginals)  6.5  mm. 

Rays  long,  slender,  delicate,  flexible;  tapering  from  a  narrow  base  to  a  blunt  point.  In  many 
specimens  the  outer  half  of  ray  has  the  sides  sub])arallel,  then  abruptly  tapering  at  the  extremity. 
Disk  small;  general  fonn  depressed,  but  al)actinal  paxillar  area  inflated  both  on  disk  and  rays.  A 
slight  epiproctal  elevation  usually  present.  Actinal  surface  slightly  convex.  Interbrachial  arcs 
subacute. 

Abactinal  integument  rather  thin  and  the  paxillar  area  uniform  and  compact.  Paxillae  not 
arranged  in  definite  order.  Each  arm  is  marke<l  off  from  the  'disk  by  a  shallow  furrow  in  the  inter- 
radius,  which  broadens  toward  the  (;enter  of  the  disk,  and  insensibly  grades  into  its  fellows  of  the  2 
neighboring  interradii.  In  this  way  a  stellate  area  is  often  formed  in  center  of  disk,  due  to  the  greater 
inflation  of  radial  areas,  and  characterized  by  a  much  more  com|)act  arrangement  of  paxillie.  PaxilUe 
decrease  in  size  toward  median  radial  line,  extremity  of  ray,  and  center  of  disk,  the  lai^gest  being 
found,  therefore,  in  the  interra<lii,  and  the  lateral  portions  of  the  base  of  rays.  Each  paxil la  consists 
of  a  columnar  ossicle,  flaring  at  the  base,  surmounted  by  a  single  central  spinelet  which  is  surroundeil 
l)y  a  peripheral  row  of  6  to  8  club-shaj)e<l,  papillifonn  spinelets,  each  invested  with  a  rather  thick 
layer  of  membrane.  These  spinelets  are  a  trifle  longer  than  the  basal  portion  of  the  paxilla,  and 
they  do  not  usually  radiate  a  great  deal.  Smaller  paxilhe  on  the  arms  have  4,  5,  or  6  spinelets  in  the 
marginal  series,  and  lack  the  central  spinelet.  The  calcareous  portion  of  these  spinelets  is  slender  and 
cylindrical,  the  membranous  investment  producing  the  davate  appearance. 

Su{)eromarginal  plates,  31  in  numl)er  from  interradial  line  to  extremity  of  ray,  are  about  as  broad 
as  long,  except  ou  the  outer  third  of  ray,  where  their  length  exceeils  the  breadth.  First  3  plates  are 
higher  than  long.  They  form  a  conspicuous,  slightly  rounded  bevel  to  mai^n  of  paxillar  area,  tend- 
ing to  become  flattened  on  the  outer  half  of  ray,  but  almost  perpendicular  in  the  interbrachial  an-s. 
For  a  considerable  portion  of  the  outer  two-thinls  of  ray  they  are  nearly  uniform  in  size.  All  are 
uniformly  covered  with  papilliform  granules  or  spinelets,  much  larger  than  those  of  paxilke,  clavate 
or  sometimes  slightly  squamiform  in  shaf>e,  each  spinelet  invested  with  a  pulpy  sheath.  No  spines  on 
superomarginals.     Furrows  between  plates  deep,  forming  well-developed  fasciolar  grooves. 

Inferomarginals  correspond  in  number  to  superomarginals,  and  are  placed  exactly  opposite  to 
them.  They  are  much  wider  than  long,  forming  an  even,  rounded  bevel  to  sides  of  actinal  surface. 
They  extend  but  slightly  beyond  superior  series,  are  arme<i  with  an  oblique  row  of  2,  or  in  largest 
specimens,  3,  short,  stout,  tapering,  sharp-pointe<l  spines,  placed  near  the  upper  or  lateral  margin.  On 
the  outer  half  of  ray  the  series  is  rather  nearer  the  aboral  than  the  adoral  margin.  When  there  are 
3  ppines,  the  2  outer,  or  upi)er,  are  of  about  equal  length,  and  considerably  longer  than  the  lowest; 
when  only  2  are  present,  the  third  to  sixth  inferomarginals  usually  have  an  extra  spinule  added  to  the 
inner  end  of  the  series.  On  first  inferomarginal  plate,  the  spines  are  more  reduced  in  size,  and  2 
extra  spim^  are  added,  while  1  is  added  to  the  series  on  the  second  and  third  plates.  Greneral  surface 
of  plates  covere<l  with  papillifonn  "barley-corn"  spinelets,  similar  to  but  lai^r  than  those  covering 
sujHjromarginalH. 

Adambulacral  plates  with  convex  margin  to  furrow.  Armature  is  arransed  in  3  series  on  inner 
part  of  ray,  but  becomes  re<luoed  to  2  on  the  outer  half.  Inner  or  furrow  series  consists  of  3  spinelets 
which  are  rather  short,  the  middle  one  larger  than  the  laterals,  and  slightly  tapiering,  being  flattened 
to  produce  a  blunt-ended  blade  with  the  e<lge  toward  furrow.  The  2  lateral  spinelets  are  slender  and 
tapering.  The  2  spinelets  of  the  second  series  are  associate^l  with  the  furrow  series  on  the  proximal 
plates  in  large  sjx^cimens.     8e(!ond  and  third  (actinal)  series  consist  of  2  tapering  and  pointed  spinelets 
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e&ch,  but  towanl  the  middle  of  ray  the  outer  series  becomes  reiluced  in  size,  finally  to  an  odd  spine 
which  persists  on  a  few  plates,  an<i  eventually  disappears  at  about  the  middle  of  ray.  Second  series 
persists  to  tip.  In  the  majority  of  specimens,  on  the  inner  part  of  ray  the  actinal  spines  are  groupe*! 
into  a  very  definite  i>e<li(*ellarian  apparatus,  conical  in  shape.  These  may  be  confine<l  to  plates  of  the 
basal  third  of  ray,  or  may  extend  to  the  limit  of  the  outer  actinal  series.  Rarely  on  the  outer  portion  of 
ray  a  few  of  the  plates  have  the  furrow  and  se<fjnd  series  loosely  grouf»eil  into  a  similar  apparatus. 
On  innermost  plates  l)earing  the  actinal  pe<licellariie  an  odd  actinal  spinelet  is  present.  Sometimes 
there  are  5  or  6  actinal  spineleta  instead  of  4. 

Actinal  interradial  area  almost  absent.  There  are  about  4  small  interme<iiate  plates,  each  of 
which  bears  a  4-valve<l  pe<licellaria,  similar  to,  but  slightly  smaller  than  those  of  the  adambulacrals. 

Mouth  plates  rather  small,  elongate,  and  narrow,  with  relatively  short  armature  consisting  of  a 
superficial  series  of  10  stout,  short,  ta[)ering,  pointe<l  spinelets,  arrangeil  along  the  e<lge  of  the  me<iian 
suture;  subequal,  except  the  2  or  3  outermost,  which  are  smaller,  and  the  innermost,  which  forms  with 
that  of  the  adjacent  plate  a  pair  of  longer,  tapering,  jwinteil  teeth,  directed  towanl  actinostome.  The 
spinelets  of  the  8Ui)erficial  series  are  often  blunt.  A  marginal  series  of  5  to  8  shorter,  jwinted  spinelets 
is  placed  at  a  higher  level,  facing  the  ambulacral  furrow.  These  are  either  directed  outward  into 
furrow,  or  are  appressed  against  the  base  of  the  innermost  spinelets  of  the  superficial  series.  Con- 
siderable variation  exists  among  the  specimens  in  regard  to  the  details  of  armature,  such  as  the  num- 
ber an<l  shape  of  spinelets,  as  well  as  their  relative  sizes. 

Madreporic  body  small,  partially  ol)6Cure<l  by  i)axilhe,  an<l  situated  a  little  less  than  its  own 
diameter  distant  from  the  margin.     Striations  coarse  and  rather  few  in  number. 

Color  in  life:  Paxillar  area  dull  olive  t)rown,  the  marginal  plates  dull  pinkish  yellow,  or  straw 
color,  actinal  surface  very  pale  straw  yellow. 

Young:  The  smallest  spei-imen  taken  (station  4181)  has  R=7  mm.,  and  r=2.2o  mm.,  and 
besides  having  relatively  shorter  arms  than  the  larger  examples,  differs  in  details  of  ornamentation. 
The  paxill*  lack  the  central  granule,  there  being  alx)ut4  or  5  granules  space*!  around  the  margin  of 
pedicel.  Inferomarginals  have  but  2  spines.  The  furrow  series  of  adambulacrals  is  relatively  more 
conspicuous  than  in  the  adult,  and  the  central  spinelet  is  less  different  from  the  2  lateral  ones.  On 
first  adambulacral  plate  there  are  4  actinal  spinelets,  3  of  which  form  a  pedicellaria.  On  second  and 
thinl  plates  there  are  3  spinelets  each,  and  beyond  this  p)oint,  only  2.  A  ver\'  prominent  epiproctal 
elevation  is  present.     All  stages  between  this  and  the  adult  are  represented  in  the  collection. 

Locality:  Type  (no.  21144,  U.  S.  National  Museum)  from  station  4116,  northwest  coast  of  Oahu 

Island,   241-282    fathoms,    coral   sand  and    foraminifera;    bottom    temperature    48.8°.      Afftropecten 

pHsUhdiis  was  taken  in  greatest  abundance  off  the  north  coast  of -Maui,  in  from  220  to  253  fathoms,  on 

gray  sand.     Nearly  650  specimens  have  l)een  examine*!.      The  following  is  a  complete  list  of  the 

stations: 

Record  of  localities. 


Station.  Loc-ality.  Depth. 


Nature  of  bottom. 


3865  ■  Northeagt  approach  to  Pailolo  channel  between  Maui   and  256-283  '  Fine  volcanic  sand,  and  nicks. 
,      Molokai  islands. 

3918  '  Sooth  coast  of  Oahu  Island 2^4-257     White  sand  and  mud. 

urn  I  West  coast  of  Hawaii  Island 233-l»<     Fine  gray  sand. 

■KM5  ' do 199-147     0»ral  .sarid   foraminifera. 

4(M8   do :^74     Fine  grav  sand.  rock}!. 

4082  North  coast  of  Maui  Island 220-238  .  Grav  sand. 

4083    do 23^253  Do. 

4084    do 253-2ii7     Fine  sand. 

4085    do 267-283     Sand,  .•shells. 

4096  ;  Northeast  approach  to  Pailolo  channel 272-286     Fine  gray  sand. 

4116     Northwest  coast  of  Oahu  Island 211-282     Coral  sand.  f«»raminifera. 

4181?   Vicinity  Kauai  Island" 811-671?   Probably  an  error  for  4081. 

3472  ■  South  coast  of  Oahu  Island 295     Fine  white  >and.     ( Cruise  of  1891. ) 


The  present  species  is  characterized  by  its  small  size,  slender  rays,  unarme<l  superomarginals,  and 
the  character  of  its  paxillte  and  adambulacral  armature.  It  appears  to  be  very  distinct  from  any 
described  form. 
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Astropecten  productus,  new  species. 

PI.  II,  figs.  5,  5a-6f;  pi.  IV,  figs.  1-3. 

Rays  5.  R=183  mm.;  r=19.5  mm.  R=9.3  r.  Breadth  of  ray  at  base,  opposite  first  supero- 
marginal,  23  mm.;  opposite  fifth  superomai^nal,  25  mm.  Width  of  ray  1  centimeter  from  tip,  10 
mm.     Height  of  ray  at  base,  10  mm. 

Size  large;  rays  long,  rather  slender  and  flat;  disk  relatively  very  small,  the  minor  radius  being 
less  than  the  width  of  ray  at  base.  General  form  depressed,  fiat  The  rays  taper  very  gently  tcj 
a  blunt  extremity,  and  on  the  outer  portion  the  sides  appear  almost  parallel  when  viewed  from 
above.  Most  of  the  rays  are  constricted  at  the  base,  so  that  the  widest  portion  is  at  the  fourth  or  fifth 
Buperomarginal  plate.  Interbrachial  arcs  are  very  acute.  Abactinal  surface  plane;  actinal  surface 
convex,  with  broadly  Ijeveled  margins. 

Abactinal  paxillar  area  is  uniform  and  moderately  compact  on  disk,  but  often  rather  open  on  the 
rays,  since  the  spinelets  of  the  small  paxillee  frequently  do  not  radiate  to  any  extent.  In  specimens 
where  the  paxillae  are  all  expanded  like  fiowers  the  general  appearance  is  eompact.  Paxillse  are 
arranged  in  rather  regular  transverse  rows  at  base  of  ray,  except  along  the  medioradial  line.  On 
outer  half  of  ray  these  regular  series  are  confined  to  a  narrow  border  adjacent  to  the  superomai^nal 
plates.  No  regularity  on  disk.  Each  paxilla  is  surrounded  by  about  6  papulae  in  artiexagonal  series. 
The  latter  are  absent  from  the  medioradial  line  of  ray.  The  paxillse  are  lai^gest  on  disk  and  at  either 
side  of  medioradial  areas.  Each  consists  of  a  short  cylindrical  ossicle,  fiaring  at  the  base,  flat-topped, 
sometimes  elliptical  in  section,  surmounted  by  a  central  group  of  7  or  8  slender  spinelets,  which  are 
surrounded  by  a  marginal  row,  more  or  less  irregular,  of  from  12  to  16.  On  outer  third  of  arm  paxillse 
are  smaller,  but  the  spinelets  decrease  only  a  trifle  in  number,  the  average  being  about  10  in  marginal 
series  and  4  or  5  in  the  central  group.  Scattered  among  these  are  still  smaller  pazillw  with  7  or  8 
marginal  spinelets  and  only  2  or  3  central  ones.  The  spinelets  are  two-thirds  as  long  as  the  supporting 
pedicel. 

Superomarginal  plates,  about  90  to  92  in  number  from  interradial  line  to  extremity  of  ray,  form 
a  well  defined,  conspicuous,  and  uniform  border  to  paxillar  area.  Except  for  the  first  8  or  10  plates 
they  lie  entirely  on  the  abactinal  surface.  The  inferomarginals  with  their  prominent  spines  form  the 
edge  of  the  ray  as  they  project  laterally  beyond  the  superomarginals.  In  the  interbrachial  arcs  the 
superomarginals  for  a  short  distance  form  a  rounded  bevel  to  the  margin.  They  decrease  very 
gradually  in  size  toward  the  extremity  of  ray.  The  length  equals  about  two-thirds  the  width. 
The  plates  are  set  obliquely,  as  to  their  transverse  vertical  axis,  so  that  their  aboral  maigin  slightly 
overlaps  the  adoral  of  the  succeeding  plate.  The  aboral  margin  is  curved,  and  is  armed  with  a  series 
of  4  (varying  to  3,  5,  or  6)  short,  stumpy,  sharp,  squamiform  spinules,  evidently  modifications  of  the 
squamiform  spinelets  which  cover  remainder  of  exposed  surface  of  plate.  In  the  fteciolar  grooves 
between  plates  the  papilliform  spinelets  are  sfender,  becoming  gradually  thicker,  then  flatter,  toward 
the  aboral  margin.  In  dried  specimens,  after  the  membrane  has  disappeared,  this  graduation  in  size 
is  even  more  evident,  but  the  spinelets  no  longer  appear  papilliform,  owing  to  the  absence  of  an 
organic  investment.  On  the  first  2  su])eromarginals  one  of  the  spinules  is  enlai^ged,  becoming 
coniciil  and  erect,  but  it  is  not  conspicuous.  Terminal  plate  fairly  c*onspicuous,  bifurcate  at  base,  blunt, 
grooved  on  lower  surface. 

Inferomarginals,  which  correspond  in  number  to  superomarginals,  are  very  wide  in  proportion  to 
length  (3.5  to  4.5  : 1 )  and  form  a  broad  even  bevel  to  the  margin  of  the  actinal  area.  The  upper  end 
of  each  plate  extends  beyond  superomarginals,  is  strongly  tumid,  and  the  series  forms  the  maigin  of 
the  ray.  The  inner  or  lower  end  of  the  inferomarginals  slightly  overlaps  the  outer  end  of  the 
adambulacral  plates.  Armature  of  each  iiiferomarginal  plate  consists  of  numerous  spines  of  various 
sizes,  which  may  he  roughly  divided  into  two  series:  (1)  Along  the  aboral  edge  of  each  plate, 
extending  from  the  extreme  inner  to  the  upjier  or  abactinal  tumid  end,  is  a  row  of  from  10  to  14 
spines  and  spinules.  The  uppermost  spine  surmounts  a  slight  boss  on  the  abactinal  tumid  end  of  the 
plate  and  is  large,  flat,  leaf-like,  lanceolate-acute,  or  oblanceolate-acuminate,  about  6  to  7  mm.  in 
length,  by  1.5  to  2  mm.  broad.  These  blade-like  spines  are  very  conspicuous,  and  fonn  a  regular 
Feries  along  the  side  of  the  ray,  resting  with  their  flat  side  upward.  Following  these,  on  the  very 
edge  of  the  ray,  are  2  sharp,  slender,  slightly  flattene<l  spines,  the  upper  usually  the  longer,  being 
about  two-thinis  to  seven-eighths  as  long  as  the  heavy  lateral  spine.    Occasionally  there  are  3  in  the 
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group.  In  a  series  below  these,  extending  to  the  lower  (inner)  end  of  plate,  are  from  7  to  11  spines 
and  spinules  similar  to  the  2  just  described  except  in  size.  Of  these  the  2  or  3  following  the  lateral 
spines  are  short,  and  then  come  5  conspicuou.^,  slender,  tapering,  sharp-pointed  spines,  increasing  in 
length  toward  the  innermost,  which  is  ah)ont  5  mm.  long,  and  i?!  situated  at  the  inner  end  of  plate. 
Between  any  two  of  them  there  is  usually  a  short  spinule,  al)Out  one-fourth  to  one-thinl  their  length- 
Occasionally  there  is  an  od<l  spine,  set  out  of  line  with  the  al)ove  series,  towanl  the  median  line  of  the 
plate.  (2)  The  second  series  of  spines  forms  a  semicircular  row  about  the  adoral  side  of  the  large  flat 
spine,  and  the  lower  (inner)  end  of  the  series  abuts  against  the  r3gular  aboral  series,  just  l>elow  the  2 
slender  marginal  spines  which  accompany  the  big  one.  Two  spines  of  this  series  are  placed  in  an 
oblique  row  l)etween  the  flat  spine  and  the  su[)eromarginal  plates.  Imme<liately  adoral  to  the  large 
spine  are  1  or  2  short  spinules,  and  then  l^etween  these  and  the  regular  aboral  series  5  to  7  slender,  very 
sharp,  tajjering  spines,  forming  a  grafluated  series  which  merges  into  the  regular  transverse  series  as 
describeil  al)ove.  All  are  closely  appressed  to  the  l>ase  of  the  flat  spine.  The  abactinal  surface  of  each 
inferomarginal  is  covere<l  with  papilliform  spinelets  similar  to  those  investing  the  superomarginals, 
while  the  actinal  surface  is  crowded  with  stouter,  clavate,  papilliform  spinelets,  each  sheathed  with  a 
thick,  pulpy  investment.     They  become  slightly  larger  toward  the  lower  end  of  the  plate. 

Adambulacral  plates  numerous,  separated  by  wide  sutures  and  with  an  angular  margin  to  furrow. 
Armature  compose<l  as  follows:  (1)  A  furrow  series  of  3  long,  slightly  tapering,  round-tipped  or 
truncate-spines,  the  median  of  which  is  longest  and  stoutest;  all  are  compresseil,  especially  the  median, 
which  is  saber-like;  on  the  basal  portion  of  the  ray  usually  stan<l  2  of  the  actinal  spines,  one  at  either 
end  of  the  furrow  series,  these,  however,  shorter  and  placed  behind  the  lateral  furrow  spines. 
(2)  Spines  of  the  actinal  surface  of  plate  in  3  irregular  longitudinal  rows  of  3  (or  2)  each.  The  median 
spine  of  each  series  is  usually  flattened  and  roundly  truncate  at  the  tip,  the  2  laterals  ta|.)ering  and 
much  smaller.  Behind  the  3  series  of  actinal  spines  are  3  to  6  smaller  spinules  or  spinelets,  irregularly 
placed,  on  the  outer  end  of  the  plate.  The  actinal  spines,  especially  the  smaller,  are  invested  with 
a  sheath  of  pulpy  membrane,  which  greatly  increases  their  thickness.  On  a  drie<l  si>e(nmen  these 
same  spines  are  slender,  cylindrical  or  slightly  compressed,  and  excee<]ingly  fragile. 

Actinal  intermediate  plates,  few  in  number  (8  to  10),  are  very  small  and  confined  to  the  incon- 
spicuous interradial  area,  which  does  not  extend  l)eyond  first  inferomarginal.  The  interradial  area 
forms  a  triangle  the  sides  of  which  do  not  exceed  5  mm.  The  plates  are  covered  with  spinelets  similar 
to  those  of  the  inferomarginals. 

Mouth  plates  are  narrow  and  not  prominent  actinally.  Armature  consists  of  a  marginal  series 
of  stout,  flattened,  blunt  spines,  4  of  which  are  arranged  in  a  graduated  series  on  the  inner  end  of  the 
plate,  the  2  nearest  median  suture  being  largest,  and  the  combine<l  series  of  the  2  companion  plates 
form  a  horizontal  fan-shapeil  series.  The  marginal  series,  reduced  in  size,  is  continued  for  a  short 
distance  along  the  edge  of  the  plate  adjacent  to  first  adambulacral.  On  actinal  surface  a  suf>erficial 
series  of  blunt  or  pointed,  flattened  spines  extends  from  end  to  en<l  of  plate  along  the  me<lian  sutural 
margin.  Between  this  and  marginal  series  is  an  intermediate  row  of  8  or  10  spines  which  extend  about 
two-thirds  the  distance  to  outer  end  of  plate  and  are  graduated  in  length,  the  longest  l)eing  innermost. 

Madreporic  body  of  medium  size,  situated  nearly  midway  l)etween  the  margin  and  center  of  disk. 
Striations  not  conspicuous. 

Color  in  life  from  immature  specimens:  Abactinal  paxillar  area  deep  N-inaceous  cinnamon  (except 
paxilke  crowns,  which  are  lighter  pinkish  buff),  shading  to  cinnamon  at  tips  of  arms.  Marginal  plates 
buff;  large  flat  marginal  spines  rose  pink.     Actinal  surfa^-e  whitish.     Color  in  alcohol  dull  light  brown. 

Variations:  The  chief  variations  in  this  species  are  in  minor  details  of  spinulation  of  the  actinal 
surface  of  inferomarginals  and  the  relative  length  of  the  arms.  All  the  arms  of  a  single  specimen 
are  not  always  exactly  the  same  length.  If  the  minor  radius  l)e  taken  a«  a  unit,  the  rays  of  the  type 
are  9.5,  9.3,  9.2.  Another  specimen  of  alx»ut  the  same  size  varies  as  H. 25,  9.5,  9.3,  8.1,  9.5.  The  average 
length  is  always  well  alx)ve  9:1,  while  one  example  has  an  arm  as  long  as  10:1.  The  armature  of  the 
inferomarginal  plates  is,  as  a  rule,  more  robust  toward  the  l>a.se  of  the  ray,  particularly  in  respect  to  the 
actinal  series  of  spines.  In  some  specimens  the  spines  on  the  basal  i»latt*s  are  sulRNjual  in  length, 
there  l^eing,  instead  of  5  large  spines  with  small  interme<liate  spinelets.  about  7  or  8.  Usually,  how- 
ever, the  formula  al really  descril)ed  hoMs  tnie. 

Young:  A  single  half-grown  individual  (R=>v>nmi.;  r=10nmi. )  differs  from  the  fully  adult  in 
having  slightly  shorter  arms  and  more  prominent  spinules  on  superomai^nals,  there  being  one  on 
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each  plate  relatively  more  enlarged  than  in  the  adult.  The  lateral  lamellifomi  Fpines  are  slightly  nar- 
rower, and  there  are  no  enlarged  spinelets  between  them  and  the  superomarginal  plates.  In  fact,  the 
whole  of  the  second  series  of  inferomarginal  spines  is  reduced  in  size  and  number. 

liOcalities:  Tyi)e  (no.  21145  U.  S.  National  Museum)  and  10  specimens  from  station  4102,  Pailolo 
Channel,  between  Maui  and  Molokai  islands,  122-132  fathoms,  fine  gray  sand  and  foraminifera;  bot- 
tom temperature,  59.7°.  One  immature  specimen  from  same  locality,  station  4101,  143-122  fathoms, 
coral  sand,  shells,  foraminifera. 

This  remarkable  and  aberrant  Astropecten  is  especially  characterized  by  its  large  size,  long,  flat 
rays,  very  small  disk,  and  regular  longitudinal  series  of  leaf-like  marginal  spines.  It  is  quite 
different  from  any  species  heretofore  describe*!.  Owing  to  the  relatively  small  size  of  the  disk,  the 
species  in  very  fragile  at  the  junction  of  the  arms  and  disk.  Several  specimens  have  a  considerable 
portion  of  one  or  two  of  the  arms  regenerated. 

Astropecten  callistus,  new  species. 

PI.  VIII.  flg.  3:  pi.  IX,  fijfs-  4,  4a-4d;  pi.  xi,  fig.  2. 

Rays  5.  R=55  mm.;  r=12.5  mm.  R=4.4  r.  Breadth  of  ray  at  base  (between  second  and  third 
superomarginal),  12  mm.;  l)etween  fifteenth  and  sixteenth,  7  mm. 

Disk  of  medium  size;  rays  long,  rigid,  tai)ering,  narrow,  sharp.  Interbrachial  arcs  rounded. 
General  form  depresse*!.  Actinal  surface  subplane,  most  prominent  at  mouth  angles;  abactinal  surface 
subplane  to  ver>'  gently  convex;  capable  of  very  slight  inflation.  The  rays  are  characterized  by 
subvertical  sides,  and  they  taper  most  in  the  basal  thinl,  and  only  very  slightly  in  the  outer  half, 
giving  a  peculiarly  attenuate  appearance.  The  terminal  plate  is  large,  subcylindrical,  and  the  tip  of 
ray  is  usually  l)ent  uj)wanl. 

Aba(!tinal  paxillar  area  is  (romjmct  and  well  define<l  to  tip  of  ray,  decreasing  in  width  in  proportion 
to  ray.  Paxilhu  are  large  an<l  (!losi»  set,  largest  in  interradial  art»as  and  at  Iwise  of  ray,  conspicuously 
det^reasing  in  size  toward  the  center  of  disk,  and  nmch  more  gradually  towanl  tip  of  arms.  Each 
paxilla  consists  of  a  rather  low,  cylindrical  j)edicel,  nearly  flat-topi)e<l,  surmotmteii  by  a  central  group 
of  spaced  granules,  stout,  round-tipped,  and  varying  in  numl>er  from  3  to  8,  or  even  10.  The  central 
3  or  4  are  largest.  This  group  is  surrounded  by  a  peripheral  radiating  series  of  18  to  20  smaller, 
slender,  clavate  spinelets  or  elongated  granules,  the  whole  very  regular  and  elegant  in  appearance, 
and  much  resembling  a  composite  flower.  In  the  largest  s{>ecimen  (R=64  mm.)  there  are  as  many  as 
24  spinelets  in  the  marginal  series,  and  12  to  15  in  the  central  gnjup.  On  disk  the  pedicels  are  some- 
times elliptical  in  section,  and  usually  so  on  the  radial  iMjrtions  of  the  rays.  The  pedicels  are  expanded 
into  a  fairly  large,  stellate  bam>.  These  plates,  which  are  close  together  and  which  are  joined  by  their 
lobes,  are  generally  circular  or  subhexagonal  in  contour,  the  processes,  about  6  in  number,  being  short, 
abrupt,  and  round-tipj>e<i.  The  latter  impinge  upon  neigh)x)ring  plates,  the  papulse  passing  through 
the  interspaiH's  between  them.  The  papuhe  are  single,  and  are  disposed  generally  over  the  aljactinal 
surface. 

Supermarginal  plates,  alxjut  40  in  numl)er  from  the  median  interradial  line  to  tip  of  ray,  are 
rectangular,  al)out  as  high  as  bmad,  except  in  interbrachial  arc,  where  the  plates  are  confined  almost 
entirely  to  the  side  of  ray,  to  which  they  fonn  a  uniformly  arched  margin.  The  exposed  surface  of 
the  plate  is  very  slightly  convex  along  its  transverse  axis,  and  with  regarti  to  the  longitudinal  axis  the 
plates  form  a  very  even  arc.  They  are  devoid  of  spines,  and  are  covered  with  rounded,  subconical 
granules,  largest  at  upper  end  of  plate,  l>ecoming  papilliform  in  grooves  between  the  exposed  sur&ices 
and  at  lower  end.  In  the  largest  si)ecimen  1  or  2  of  these  granules  are  enlarged  on  the  marginal  angle 
of  ray,  but  they  are  (juite  inconspicuous. 

The  exposed  surface  of  each  inferomarginal,  like  that  of  superomarginals,  is  separated  from  its 
neighlxtrs  1)y  a  fasciolar  groove,  and  there  is  also  a  conspicuous  groove  l)etw^een  the  upper  and  lower 
series,  s<'en  when  tlie  ray  is  viewed  from  the  side.  On  outer  third  of  ray  the  2  series  of  marginal 
plates  do  not  always  exactly  correspond,  ))nt  there  is  considerable  variation  in  this  respect.  Infero- 
marginals  encroach  scarcely  more  on  the  actinal  surface  than  do  sui>eromai^ginals  on  the  abactinal, 
except  in  interl)raclHal  arc.  They  form  an  arched  bevel  to  the  margin  of  actinal  area,  and  in  some 
spiH'imeiis  ext^Mid  just  a  trifle  laterally  beyon<l  superomarginals.  P^ch  plate  bears  a  row  of  3,  often  4, 
short,  flattened,  tain^ring,  i)ointed   spines,  disposed  along  the  meiiian  transverse  line  of  the  plate. 
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These  spines  are  usually  subequal,  or  the  me<lian  slightly  the  longest,  but  occasionally  near  l>ase  of 
ray  the  uppermost  spine  is  hanlly  half  as  long  as  the  second.  There  are  often  4.  and  rarely  5,  spines 
on  the  first  few  plates,  and  the  innermVxst  spine  is  near  the  inner  end  of  the  plate,  the  others  l>eing 
suljequally  space<i.  On  outer  ix)rtion  of  ray  there  is  considerable  irregularity  in  the  spines,  the  2 
up|>er  often  l)eing  i>lace<l  in  a  longitudinal  or  obli«|ue  series  near  together,  separate<l  from  the  inner  or 
thinl  spine.  Inferomarginal  plates  are  further  covered  with  small,  papiUifonu  spinelets,  those  on  the 
upper  end  of  the  plate  similar  to  granules  of  adjacent  |>ortion  of  suj^romarginal.  They  increase  in 
length  towanl  the  inner  end  of  the  plate,  where  they  are  much  lanrer. 

Adambulacral  plates  with  convex  margin  to  furrow.  The  armature  consists  of  5  long,  flattene<l, 
slender,  round-tipi>e<l  spines  disi>ose<l  in  a  fan-shapeil  series.  The  median  spine  is  longest,  somewhat 
8al>er-sha|>e<l,  but  round -ix)inte<i,  and  the  lateral  spines,  which  form  a  graduate<l  series  at  either  side, 
present  their  flat  sides  to  furrow.  The  lateralmost  furrow  spines  are  really  the  lateral  memV)ers  of 
the  tirst  actinal  series  of  3.  the  (vntral  spine  of  which  resembles  the  laterals.  On  the  outer  end  of 
plate  is  a  lougitutlinal  series  of  3  or  4  usually  con.siderably  shorter  spines.  When  there  are  but  3  the 
spines  average  slightly  larger.  The  armature  as  a  whole  has  an  expandeil  character  resembling 
AMrop^rttu  in  general. 

Mouth  plates  are  small  but  prominent  actinally,  with  a  numerous  armature  regularly  arranged. 
Marginal  series  consist  of  6  flattened  spinelets.  of  which  2  are  placet!  at  the  inner  angle  as  teeth,  and 
4  fonn  a  graduateil  series  along  the  eiige  of  the  j)late  toward  furrow.  Marginal  series  is  continued 
along  the  e<lge  of  plate  adjacent  to  first  adambulacral  as  a  row  of  numerous,  shorter,  and  much  slen- 
derer spinelet"*.  The  actinal  surface  l>ears  a  su|)erficial  series  of  alx)ut  15  slender,  tapering  spinelets 
place<l  along  suture  margin  and  increasing  in  size  t<»ward  the  teeth.  A  parallel  serit»s  of  8  or  i)  similar 
spinelets  extends  along  surface  of  plate  l>etween  marginal  and  superficial  series,  but  this  l<  lacking  on 
the  inner  thinl  of  plate. 

Actinal  interradial  areas  are  rather  small;  ])aved  with  fairly  large,  irregular,  overlapping  plates 
arranged  in  more  or  less  regular  series  extendinir  from  inferomarginals  to  a<lambulacrals.  These 
intermediate  plates  extenrl  in  a  single  (longitudinal)  series  nearly  half  the  length  of  ray  or  to  fifteenth 
inferomarginal,  but  the  outer  plates  are  very  rudimentary.  In  the  interradial  areas  the  plates  may  l)e 
desi^ribed  as  rudely  shield -shaped,  or  oval,  with  a  notched  border.  There  is  a  prominent  keel  on  the 
actinal  surface  of  each,  extending  lengthwise  of  plate  ( interradial ly^,  and  this  keel  forms  a  beak  at 
the  inner  end  of  each  plate,  overlapping  the  outer  e<lge  of  the  a<ljacent  plate.  The  plates  consequently 
imbricate,  and  this  is  more  pronounce<l  in  the  largt*  than  in  the  small  specimens.  Armature  consists 
of  a  series  of  radiating,  slender  spinelets  of  different  lengths,  placetl  in  a  peripheral  irregidar  series 
about  the  keel.  These  spinelets  are  alx)ut  the  size  of  those  covering  the  inner  i)ortion  of  inferomar- 
ginals. There  is  also  a  central  enlarged,  tapering  spinule  or  group  of  3  to  6  spinules,  all  forming  a 
very  ornamental  paxilla  crown  on  the  keel.  Those  plates  adjacent  to  the  adambulacrals  have  rather 
larger  spinelets  than  the  others,  and  on  ray  their  anuature  is  arrange<l  in  a  radiating  coordinate  group. 
Usually  the  marginal  spinelets  on  the  outer  side  of  the  keel  of  all  the  plates  are  conspicuously  the 
longest.  These  peripheral  spinelets  project  over  rather  wide  fasciolar  furrows,  l)etween  the  carinations 
of  the  plates. 

Superambulacral  i>latesare  present,  well  developed  on  basal  half  of  series  but  rudimentary  beyond 
the  middle  of  ray.     TuIk?  feet  are  conical,  without  sucking  disks.     Anal  pore  present,  minute. 

Color  in  life  nearly  white,  except  the  tips  of  the  rays  and  a  small  area  in  the  interbrachial  arc 
on  alwictinal  surface,  which  ar^  carmine  to  bright  vermilion  or  orange  vermilion.  The  interbrachial 
area  is  triangular  or  cres<*ent-ehai>e<l  and  the  central  iX)rtions  of  the  paxilhe  are  uucolored.  In  alcohol 
all  the  re<l  disappears. 

Variations:  The  variations  are  all  of  a  minor  character  and  are  mostly  due  to  age.  Aside  from 
this,  however,  some  difference  is  apparent  among  the  sj>ecimens  in  the  relative  width  of  the  inter- 
brachial arc  and  conse<]uent  tenuity  of  arms,  but  this  seems  due  to  the  degrt*e  (»f  inflation  of  the 
paxillar  area.     There  is  one  specimen  with  6  rays. 

Young:  The  smallest  specimen  ( R  =  5  nun.,  r  =  3  mm. »,  from  the  stomach  of  an  adult,  is  i|uite 
different  in  general  sha|>e,  the  disk  being  large  and  the  rays  short  and  broad.  Actinal  intermediate 
areas  are  already  prominent  and  the  spinelets  of  actinal  and  granules  of  altactinal  paxill^e  fewer  in 
number.  Mouth  plates  have  but  2  series  of  spinelets,  marginal  and  superficial;  no  inferomarginal 
spines.  Adambulacral  armature  much  as  in  adult.  Most  of  the  stages  intermeiliate  l^etween  this  and 
the  adult  are  represented.     • 
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Localities:  Type  (no.  21146,  U.  S.  National  Museum)  from  station  4079,  north  coast  of  Maui, 

14S-178  fathoms,  gray  sand  and  foraminifera;  bottom  temperature  60.8^.    Taken  also  at  the  following 

stations: 

Record  of  htcdlitie^. 


Station. 

Locality. 

Depth. 

Nature  of  bottom. 

8810 

South  coast  of  Oahu  Island 

FtUhomt.  1 
211-63    •  Fine  coral  sand. 

3835 

South  coa8t  of  Molokai  Island 

169-182  ,  Fine  brown  sand  and  mud. 

8957 

Vicinity  of  Laysan  Ltland 

220-173  '  Fine  white  fM.nd. 

4044 

West  coast  of  Hawaii  Island 

238-196 
198-147 
143-178 
178-202 
154-196 

Fine  gray  sand. 

Coral  sand,  foraminifera. 

4045 

do 

4079 

North  coast  of  Maui  Island 

Gray  sand,  foraminifera. 
Do. 

4080 

do 

4114 

Northwest  coast  of  Oahu  Island 

C!oral  sand. 

This  species  is  distributed,  tlierefore,  from  I^ysan  to  Hawaii,  and  its  vertical  range  varies  from 
169  to  233  fathoms  (31  specimens). 

Young  ophiurans,  and  a  young  of  the  same  species  were  found  in  the  stomach  of  this  starfish. 

This  species  is  very  abnormal  Astropecten^  if  indeed  it  belonsrs  in  that  genus  at  all.  The  actinal 
interradial  areas  are  well  developed  and  are  paved  with  strongly  imbricating  plates,  while  the  infero- 
marginals  are  relatively  narrow  for  the  genus.  The  general  habit  recalls  Tethyaster  mbinermis  of  the 
Mediterranean  region,  although  the  disk  is  smaller.  The  superambulacral  plates  are  less  well 
developed  than  in  typical  Astropecteiij  and  the  plates  forming  the  bases  of  the  pazillae  are  lobed. 
An  anal  aperture  is  present.  This,  however,  has  been  found  in  AitropecUn  americantu  by  Verrill. 
Atdropecten  mesactus  Sladen  has  fairly  large  interradial  areas,  but  differs  considerably  from  this  species 
in  proportions  and  details  of  structure. 

Prof.  Verrill  has  examined  a  specimen  and  believes  it  to  be  an  Aitropecten, 

Oenni  CTEHOPHO&ABTEB,  new. 
Type  Ctenophoraster  haicaiienti»,  new  species. 

S'ze  lai^ce.  Disk  relatively  very  small.  Rays  long,  narrow  at  base,  and  tapering  to  a  blnnt 
extremity.    General  fonn  depressed,  flattened. 

Marginal  plates  of  both  series  with  well-developed  ridges  separated  by  deep,  narrow,  fasciolar 
channels.  Superomarginal  plates  devoid  of  spines  or  any  enlarged  spinules  or  .tubercles.  They  are 
much  wider  than  high  (except  for  a  short  distance  in  interradial  arc)  and  are  flattened,  being  confined 
almost  entirely  to  the  abactinal  suriace.  Inferomarginals  are  very  wide,  extending  laterally  beyond 
superomarginals,  armeil  with  3  oblique  lateral  series  of  numerous  close-set,  slender  spines,  which  are 
continued  toward  the  inner  end  of  plate  as  a  double  series. 

Abactinal  area  with  large  paxillte,  the  pedicels  of  which  are  stout,  cylindrical,  and  cloee-eet,  their 
bases  flaring  slightly  to  form  roundish  plates.     Integument  tough. 

Actinal  interradial  areas  fairly  large,  considering  the  reduced  size  of  the  disk,  paved  with  round 
plates,  which  extend  as  a  single  series  between  inferomarginals  and  adambulacrals  nearly  to  tip  of  ray 
(fifteen-sixteenths  of  total  length).  They  are  armed  with  a  diverging  group  of  numerous  stout,  blunt, 
tapering  spinelets,  and  on  disk  each  plate  bears  an  enlarged,  slender,  central  spinule  surrounded  by 

2  to  5  shorter  ones,  the  periphery  of  the  tumid  plate  being  adorned  with  a  single  series  of  nnmerous 
papilliform  spinelets. 

Armature  of  adambulacral  plates  consists  of  a  furrow  series  of  4  or  5  spines,  followed  by  3  series  of 

3  or  4  spines  each,  on  actinal  surface.     All  are  stout  but  slender,  the  furrow  series  being  slightly 
flattene<l. 

WellHlevelope<i  and  stout  superambulacral  plates  are  present.  Ambulacral  furrow  narrow,  deep, 
with  almost  f>erpendicular  sides,  the  margin  being  slightly  overhung  by  the  adambulacrals. 

Madreporic  bo<ly  small,  situate<l  rather  nearer  margin  than  midway  between  it  and  center 
of  disk. 

This  genus  is  next  to  Astropecterij  from  whicii  it  differs  in  having  a  single  series  of  small  inter- 
mediate plates  interposed  between  the  adambulacrals  and  the  inferomarginal  plates.     Its  long  rays, 


THE   STABFISHES    OF   THE    HAWAIIAN    ISLANDS.  1015 

generally  flattened  form,  very  small  disk,  and  the  low,  broad  superomarginals  confined  almost  entirely 
to  the  abaotinal  surface  give  the  form  a  different  facies  from  Astroitecten.  The  broad,  band-like 
inferomarjrinals  and  the  adambulacrals  are  much  like  AstropecttHf  although  the  armature  of  the 
former  is  very  different  from  any  species  with  which  I  am  acquainte<l. 

Ctenophoraster  haw^aiiensis,  new  species. 
PI.  Ill,  fiifs.  1,  la-le:  pi.  v,  figs,  i,  2:  pi.  vi,  fitrs.  1,  2. 

Rays  5.  R  =  150  mm.;  r  =  22  mm.;  R  =  6.8  r.  Breadth  of  ray  at  base  (between  third  and 
fourth  superomarginals)  27  mm;  dorso- ventral  dimension  of  ray  at  V^ase  10  mm. 

Rays  long  and  moderately  slender,  very  gently  tapering  from  a  narn)w  ba.-e  to  a  l>lunt  extremity. 
Disk  small.  General  form  <lecidedly  flattened,  the  sides  of  arms  l^eing  l<»w  and  rounde<l.  Abactinal 
surface  plane;  ai'tinal  surface  gently  convex,  with  a  very  broail  even  l>evel  to  the  sides.  Ipterbrachial 
arcs  acutely  rounded. 

Al>actinal  paxillar  area  is  c*ompact,  the  large  jiaxilke  being  arranged  in  regular  transverse  rows 
along  the  marginal  portion  of  the  area,  these  series  becoming  internulial  in  the  interbrachial  arc. 
Along  median  radial  line  of  ray  the  paxilla3  are  smaller,  crowde<l,  and  not  arranged  regularly,  so  that 
a  very  distinct  narrow  area  is  seen  running  from  tip  of  ray  nearly  to  disk.  PaxilUe  are  more  comimct 
in  the  center  of  disk  than  at  sides.  The  largest  paxillje  are  found  in  the  interradial  areas  near,  but 
not  precisely  at,  the  center  of  disk,  while  the  largest  on  the  rays  are  about  midway  between  the 
median  radial  line  and  margin.  Each  paxilla  consists  of  a  stout  ironical  {^edicel,  flaring  at  base  and 
summit,  surmotmted  by  a  variable  number  of  much  shorter  papilliform  spinelets,  either  unite<l  into  a 
compact  group,  or  with  marginal  series  radiating.  The  larger  paxilhe  have  20  to  28  spinelets  in  a 
central  group,  surrounded  by  the  same  number  in  a  marginal  series.  A  typical  large  paxilla  of  the 
arm  possesses  about  15  or  16  spinelets  in  a  peripheral  series,  and  12  to  14  in  central  group;  one  from 
the  median  ra<lial  line,  8  to  10  in  peripheral  series,  and  3  to  5  in  the  central  group.  Papulje  numerous, 
lax^  except  along  median  radial  line,  where  they  are  small. 

Superomarginal  plates,  60  in  number  from  the  interradial  line  to  extremity  of  ray,  are  much  wider 
than  high,  except  in  interbrachial  arc,  and  encroach  conspicuously  upon  paxillar  area,  forming  a 
rather  flat  border.  Ii^feromarginals  extend  beyond  superomarginals,  and  define  margin  of  ray.  The 
latter  are  wider  than  long,  especially  the  first  3  plates,  which  are  only  alx>ut  half  as  long  as  the  others 
and  form  a  perpendicular  or  slanting  wall  to  the  interbrachial  arc.  Surface  of  plate  is  covered  with 
papilliform  granules  becoming  spinelets  in  the  well-developed  fasciolar  grooves;  no  enlarged  spines  or 
tubercles  are  present. 

Inferomarginals  correspond  in  number  to  superomaiginals;  short  (2  mm. )  and  ven»'  wide  (10  mm. ), 
appearing  as  bands,  stretching  from  actinal  intermediate  series  to  margin  of  ray,  and  forming  a  broad, 
slightly  rounded  bevel  to  border  of  actinal  area.  Upper  or  outer  eml  of  each  plate  extends  laterally 
beyond  the  superomarginals,  and  is  tumid  for  the  reception  of  spines.  Armature  consists  of  many 
slender  spines  and  spinules,  with  still  smaller  spinelets,  grou[>ed  into  3  (^rarely  4)  obliquely  transverse 
curved  rows  on  the  outer  end  of  the  plate.  These  series  encroach  slightly  upon  the  actinal  surface  of 
plate,  where  they  merge  into  2  irregular  transverse  rows  along  the  alK)ral  margin,  which  are  continue<l 
to  the  innermost  end  of  the  plate.  (See  diagram  pi.  iii,  fig.  Ic. )  Of  the  three  outer  or  lateral  series, 
the  first,  that  situated  nearest  me<lian  line  of  plate  is  largest,  consisting  of  7  or  8  slender,  slightly 
cur\*e<l,  tapering,  pointed  spines,  which  are  closely  pressed  to  the  side  of  ray  and  overlie  the  otht^r  2 
series  (pi.  iii,  fig.  la).  The  upper  3  or  4  spines  are  on  the  al>actinal  surface.  The  second  series  is 
arranged  parallel  to  the  first,  and  consists  of  5  to  7  similar  but  slightly  smaller  spines,  while  the  third 
series  has  only  4  spines,  still  smaller,  and  arranged  along  aboral  margin.  The  2  longer  series  of  actinal 
spines  are  somewhat  irregular.  That  nearest  the  median  line  of  plate  con.sists  of  5  to  7  slender  flat- 
teneil,  blunt  spines,  about  the  size  of  those  of  first  series  of  marginal  spines,  with  which  this  may  l>e 
consi<lered  continuous.  These  spines  are  tume<l  upward  or  outward,  are  closely  appressel  to  ray,  and 
usually  lie  crowded  in  the  furrows  l>etween  adjacent  plates.  Alxjut  tlie  ba.«e  of  each,  on  the  adoral 
side,  is  a  cluster  of  spinules,  1  to  4  to  each  spine.  These  increase  in  size  toward  the  inner  end  of  the 
plate,  Ijeing  about  one-thinl  to  one-half  as  long  as  their  adjacent  spines.  There  is  usually  an  odd  spine 
at  the  inner  end  of  plate,  in  the  median  line  just  adoral  to  the  lowennost  spine  of  the  regular  series. 
Both  are  usually  sharp.     The  second  actinal  series  consists  of  a  number  (about  7  or  8)  of  spinules 
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irregular  as  to  length  and  position,  scattered  along  the  aboral  margin  below  the  inner  marginal  series. 
They  are  wholly  covered  by  the  much  larger  spines  of  the  first  series.  General  surface  of  plate  is 
covered  with  papillifonn  spinelets,  crowded,  becoming  slenderer  in  the  deep  fasciolar  groovee. 

Adambulacral  plates,  wider  than  long,  have  a  convex  margin  to  furrow.  Armature  as  follows: 
(1)  A  furrow  series  of  3,  with  which  are  associated  the  lateral  spines  of  the  first  actinal  series,  making 
usually  4  or  5  spines  on  the  margin.  The  median  spine  is  stoutest,  most  fiatteneil,  the  2  laterals 
decreasing  in  length  and  forming  a  |)almate  series.  The  furrow  spines  proper  are  truncate  or  round- 
tipi)ed,  tapering  and  compressed,  the  edge  being  toward  furrow.  The  median  spine  reaches  quite 
across  the  furrow.  (2)  Actinal  surface  l)ear8  3  or  4  longitudinal  series  of  tapering  spines,  decreasing 
in  length  toward  the  outer  end  of  plate.  The  first,  or  inner,  2  series  have  about  3  spines  each,  while 
the  outer  2  commonly  have  4,  although  there  is  much  irregularity.  The  spines  of  the  inner  2  series 
are  longest,  and  are  slightly  flattened,  the  broad  side  to  furrow. 

Opposite  each  adambulacral  plate  is  a  roimdish  intermediate  plate,  with  a  central  raised  tabulum, 
the  series  of  which  extends  to  the  55th  inferomarginal  or  to  within  12  mm.  of  the  tip  of  ray  (pi. 
in,  fig.  1.)  Actinal  interradial  areas  fairly  large,  considering  the  small  size  of  disk,  and  {laved  with 
round  plates  like  those  of  the  rays.  There  are  a!)out  16  of  these  plates,  omitting  the  series  arljacent  to 
the  adambulacrals,  and  they  do  not  extend  beyond  the  second  inferomarginal.  Intermediate  plates  of 
ray  are  arme<i  with  a  radiating  group  of  15  to  18  blunt  spinelets,  resembling  the  papillifonn  spinelets 
of  inferomarginals  but  larger.  Rarely  a  central  spinelet  is  enlarged.  In  interradial  areas  each  plate 
shears  a  consj)icuous,  bluntly  pointed,  tapering  spinule,  about  which  are  groui)ed  2  to  5  shorter  spinelets. 
Surrounding  these  is  a  peripheral  series  of  numerous,  still  shorter,  papillifonn,  slender  spinelets, 
radiating  to  form  a  rosette,  the  whole  armature  surmounting  the  central  tabulum  of  the  plate  and 
forming  a  very  ornamental  paxilla-crown.  On  those  intermediate  plates  adjacent  to  adambulacrals 
the  armature  is  the  same  as  on  ray,  exix?pt  for  the  presence  of  1  or  2  larger  central  spinelets. 

Mouth  plates  are  rather  prominent,  l)ent  inward  toward  actinostome.  At  the  inner  angle  there 
are  4  heavy,  slightly  flattened,  blunt  spines,  placed  in  a  perpendicular  comb,  the  largest  nearest 
mouth,  and  the  series  of  companion  plates  are  close  together,  forming  a  double  phalanx  at  each  mouth 
angle.  This  series  is  continued  toward  outer  angle  of  plate  as  a  row  of  stout,  slightly  flattened,  blunt 
spinules,  along  the  margin  of  suture.  They  are  all  much  smaller  than  the  inner  teeth,  and  become 
slenderer  and  weaker  as  they  approach  the  outer  end  of  plate.  Marginal  spinelets  small,  flatteneil, 
rounded  or  truncate  at  tips,  extending  in  a  perpendicular  series  along  loonier,  subparallel  to  the  4 
*' teeth,'*  and  appressed  to  an  intermeiliate  row  of  spinelets.  Between  marginal  and  superficial  series 
are  3  parallel  intermediate  series,  the  one  nearest  teeth  slightly  larger  than  marginal  spinelets.  These 
3  intermediate  series  are  continued  toward  the  outer  end  of  plate  as  slender  and  longer  spinules  form- 
ing a  bristling  armature  to  actinal  surface.  A  deep  fasciolar  groove  intervenes  between  the  mouth 
plates  and  adjacent  adambulacral,  and  that  surface  of  the  former  which  forms  the  side  wall  of  groove 
is  covered  with  minute  papillifonn  spinelets.     Suj)erani))ulacral  plates  well  developed. 

Madreporic  body  small,  situated  slightly  nearer  margin  than  midway  between  it  and  the  center 
of  disk.  Ridges  are  rather  coarse,  having  alternate  swellings  and  constrictions,  and  cross  the  plate 
interradial Iv  in  direction. 

Color  in  life  unknown;  in  alcohol  dull  brown. 

IxK'iility:  Station  3935,  vicinity  of  Laysan  Island,  57  fathoms,  white  sand,  broken  shells,  i-oralline; 
lx)ttom  temperature  71.1°.     Tyi)e  no.  21147,  V.  S.  National  Museum. 

This  species  may  \ye  distinguished  by  its  long  rays  and  generally  flattened  form,  by  the  unarmed 
sui)eroniarginal  plates  confined  almost  entirely  to  the  abactinal  surface;  by  the  broad,  band-like  infero. 
marginals  with  their  numerous  small  sj>ines;  and  esi)ecially  ))y  the  series  of  intermediate  plates  l>etween 
the  adambulacrals  an<l  inferomarginals.  The  species  has  the  general  facies  of  a  flat,  long-rayed 
Aittr<}/ti'c(ni,  with  acutely  angular  yet  rounde<l  margin  to  rays.  It  is  sufficiently  unlike  Astropeiifn^  in 
the  presence  of  a  series  of  actinal  intermediate  plates  on  the  ray  and  in  the  character  of  inferomarginal 
armature,  to  warrant  its  segregation  from  that  much  overburdened  genus. 
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Oenui  TBIT0HA8TEB,  new. 

Typ^  TritoiiOftf'r  crfutpedotus.  new  species. 

General  form  flat  and  <lepresse<l;  disk  of  medium  size;  rays  5,  moflerately  long,  tapering  gradually 
from  a  ratht^r  broad  Imse  to  a  jM)inte<l  tip. 

Superomarginal  j>Iates  much  smaller  than  inferomarginals,  esi)ec'ially  on  the  outer  j>art  of  ray: 
confined  chiefly  to  al)actinal  surface;  first  10  >>earing  weak  spinules  on  the  ahactinal  (=inner)  e<ige. 
Inferomarginals  very  tumid,  each  V)earing  a  transverse  comb  of  4  to  7  long,  slightly  curveti  seta-like 
spines,  and,  except  in  interbrachial  arcs,  defining  ambitus.  Fasciolar  groove  at  bottom  of  each  bn»a«i 
sulcus  between  2  infer«>marginal  plates,  or  rather  l)etween  the  smnmitsof  their  tumi<l  portion,  shallow, 
not  specialized,  packed  with  minute  spinelets.  Covering  of  marginal  plates  delicate  papilliform  spine- 
lets,  giving  a  velvety  texture. 

Al>actinal  integument  thin,  c-apable  of  Ix^ing  inflated;  covered  with  small  paxilhe  which  are 
arrange*]  in  regular  rows  at  sides  of  arms  and  disk.  Those  of  the  me<lian  radial  jK>rtion  of  arms  and 
center  of  disk  without  regular  arrangement,  and  smaller  and  not  uniform  as  to  size.  Bases  of  paxilli*^. 
or  abactinal  plates,  are  of  different  sizes,  roundish,  and  spaced.  Papular  pores  conspicuous,  arrangetl 
irregularly  about  the  plates,  and  in  2  serias  between  the  lateral  abactinal  rows  of  paxiiUe,  to  which 
region  they  are  confineil  on  the  outer  half  of  ray.  Actinal  interradial  areas  small,  i>avetl  with  small, 
roundish  plates,  a  single  series  of  which  extends  far  along  ray,  but  l>eyond  the  fourth  inferomarginal 
these  plates  are  only  rudiments  attached  to  e<lges  of  marginals.  Actinal  intermediate  plates  are 
covere<i  with  a  compact  group  of  delicate  spinelets. 

Adambulacral  plates  are  massive,  with  convex  or  angular  margin  to  furrow.  Armature  consists 
of  (1 )  a  furrow  .«eries  of  a  few  stout  spinelets  flattene<l  and  blunt,  an<l  (2)  on  the  actinal  surface  many 
slender  spinelets  arranged  in  5  or  more  irregular,  longitudinal  rows.  Usually  alxjut  6  of  these  spine- 
lets are  grouped  into  a  pedicellarian  apj>aratus  near  the  inner,  alx)ral  comer  of  the  plate.  Ambulacral 
furrow  wide,  the  tul^e-feet  without  suckers. 

Superambulacral  plates  present,  slender,  but  well  <levelope<i. 

Mouth  plates  j)rominent,  with  about  8  series  of  actinal  an<l  1  of  marginal  spines.  Actinostome 
fairly  large. 

Madreporic  body  moderately  large,  situated  about  its  own  diameter  from  the  margin.  Striations 
numerous,  irregular,  radiating  from  an  eccentric  point. 

This  genus  is  characterize<l  jmrticularly  by  the  structure  and  armature  of  the  marginal  plates.  It 
is  prol>ably  nearly  relate<l  to  Astrope^ien  but  differs  from  that  genus  in  the  pei'uliar,  very  tumid,  infero- 
marginal plates  and  the  reduced  superomarginals,  which,  on  the  outer  part  of  the  ray,  are  almost 
abortive.  The  fascioles  are  much  rtniuced  in  size  and  are  quite  unlike  those  of  Aittroperteit.  Indee<l, 
the  structure  of  the  inferomarginals  reminds  one  more  of  Persephoncutter,  to  which  the  aluictinal 
integument  also  is  similar.  Young  of  TritomiMer  resembles  AMropectfn  superficially,  as  might  l>e 
expected,  but  the  i)eculiar  characters  are  greatly  intensified  in  the  adult.  The  presence  of  a  series  of 
rudimentary  actinal  intermediate  plates,  between  the  adambulacrals  and  inferomarginals  ^ really 
attached  to  the  actinal  edge  of  the  latter*,  Ls,  I  Ijelieve,  also  a  character  of  generic  imix)rtance. 

Tritonaster  craspedotua,  new  species. 
PI.  vni.  fig.  4:  pi.  IX.  fig^.  1.  la-k:  pi.  xi.  fig.  1. 

Ravs  5.  R=61  mm;  r=12  mm.  R=5  r.  Breadth  of  rav  at  base,  between  first  and  second 
superomarginals,  13.5  mm. 

Rays  mo<ierately  long,  flexible,  fragile,  tapering  continually  and  gradually  from  base  to  a  sharp 
point.  Interbrachial  arcs  acute  but  roundeil.  Disk  rather  small.  (General  form  depresse<i  and  flat, 
the  marginal  plates  forming  a  l>eveleii  eilge  to  ray,  except  in  interbrachial  arcs,  where  the  sides  are 
perpendicular.  Al)actinal  area  subplane,  thin,  capable  of  Ijeing  inflated  or  depressed.  In  s^Dme 
specimens  it  is  often  so  depresseil  that  the  inner  ends  of  the  ambulacral  ridges  form  5  humps  on  disk. 
Actinal  area  is  plane.  Ambulacral  furrow  takes  up  about  a  third  the  width  of  ray.  Tulx*  feet  in  2 
rows,  conical,  without  sucking  disks. 

Abactinal  paxillar  area  is  not  very  uniform  in  character  except  at  sides  of  area,  where  the  paxilla* 
are  arranged  in  regular  transverse  rows  and  are  uniform  as  to  size;  nor  is  the  area  at  all  comi>act. 
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Along  median  radial  area  of  ray  and  central  portion  of  disk,  paxills  are  not  regularly  arranged  nor 
uniform  in  eize.  Paxillse  are  small,  smallest  in  central  portion  of  disk,  and  are  widely  spaced,  giving 
considerable  flexibility  to  the  dorsal  integument.  The  paxillse  of  the  regular  series  are  rather  close 
together  but  the  rows  themselves  are  separated  by  nearly  twice  the  diameter  of  a  paxilla.  The 
paxillai  consist  of  a  short  pedicel  or  tabulum  surmounted  by  from  4  to  20  very  delicate,  subequal 
spinelets,  either  coonlinated  into  a  compact  group,  or  with  outer  spinelets  diverging.  Scattered  in 
among  the  larger  paxillae  are  many  small,  intermediate  ones,  with  from  4  to  10,  usually  coordinatetl, 
spinelets.  The  diversity  in  size  of  paxillte  give  to  this  species  a  very  characteristic  appearance. 
Papular  pores  are  fairly  large  and  numerous,  and  surround  the  paxill^e  in  a  series  of  4  or  5;  arranged 
in  regular  double  rows  between  the  lateral  regular  series  of  paxillse;  not  numerous  toward  tip  of  rays. 

Superomarginal  plates,  about  28  in  number  from  interradial  line  to  tip  of  ray,  are  very  much 
smaller  than  inferomarginals,  except  the  first  4  or  5  in  interbrachial  arc,  which  are  only  slightly 
smaller.  They  decrease  rapidly  in  size  toward  tip  of  ray,  much  more  rapidly  than  inferomaiiginals, 
the  latter  with  their  armature  of  long  delicate  spines  forming  the  border  of  ray.  In  interbrachial  arc 
the  height  (or  width)  of  superomarginals  equals  length,  and  by  the  ninth  plate  the  width  has  so 
decreased  that  it  equals  only  one- half  the  length.  The  plates  further  decrease  to  mere  bands,  or  oasicles 
placeil  end  to  end,  forming  an  inconspicuous  border  to  the  paxillar  area  (pi.  ix,  figs.  1  h-j).  All  are 
somewhat  tumid.  Margin  of  plate  toward  paxillar  area  is  slightly  convex,  and  owing  to  tumidity  is 
raised  slightly  above  the  level  of  the  area.  Plates  are  covered  with  tiny,  uniform,  very  delicate,  close- 
set,  papilliform  spinelets,  giving  a  velvety  texture  to  the  surface.  Each  spinelet  is  slightly  clavate, 
blunt.  Membranous  investment  is  invisible.  The  first  10  superomarginals  each  bear  a  delicate, 
tapering,  sharp  spinule  on  the  inner  margin,  placed  rather  nearer  the  aboral  than  adoral  end;  thoee  of 
first  2  plates  short,  becoming  longer  on  following  4  or  5,  then  short  again.  All  are  very  fragile  and 
none  are  as  long  as  their  respective  plates. 

Inferomarginals  correspond  to  superomarginals  in  number,  and  encroach  upon  actinal  surface 
more  than  do  the  superomai^inals  upon  abactinal.  Actinal  margin  of  plate  ia  convex,  abutting  against 
adambulacrals  throughout  the  greater  part  of  the  ray,  as  the  actinal  intermediate  plates  are  quite 
inconspicuous.  Plates  are  set  obliquely  to  long  axis  of  ray;  very  tumid,  the  lateral  portion  being 
raised  into  a  conspicuous  boss,  so  that  when  viewed  from  either  above  or  below  the  mai^n  of  ray  appears 
to  be  deeply  scalloped,  the  summit  of  the  bosses  being  fairly  acute,  the  sulcuses  between  angular.  Each 
boss  is  surmounted  by  a  comb  of  remarkably  long,  slender,  delicate,  tapering,  slightly  carved,  sharp 
spines,  appresseii  closely  to  side  of  ray,  those  of  outer  half  of  ray  extending  obliquely  over,  and  resting 
on,  the  almctinal  area.  On  first  and  second  inferomarginals  the  tumidity  is  not  so  pronounced  as  on 
the  rest,  and  the  spines  are  shorter.  On  first  plate  there  is  a  dorso- ventral  series  of  4,  rather  widely 
spaced,  the  uppermost  but  one  being  longest,  which  when  l^nt  upward  reaches  the  middle  of  supero- 
marginal. Occasionally  only  3  short  spines  are  present.  On  second  plate  is  an  oblique  series  of  3  or  4 
spines,  exceeding  the  plate  in  length,  with  usually  1  or  2  o<ld  spines  set  close  to  and  on  aboral  side  of 
the  2  upijer  meml)ers,  and  an  odd  spine  on  ventral  margin.  On  third  plate  is  an  oblique  series  of  4 
(3  to  7)  spines,  situated  nearer  uppiT  margin  of  plate,  the  lowermost  3  spines  being  longest  (3-5  mm.). 
From  fourth  to  eighteenth  or  nineteenth  plates  the  usual  number  of  spines  is  6  to  each  comb  (5  in 
small  specimens),  varying  on  some  plates  to  5  and  rarely  to  7.  Owing  to  the  rapid  reduction  in  the 
size  of  the  sui>eromarginal8,  the  neries  of  spines  moves  more  and  more  abactinad,  so  that  on  the  outer 
two-thinis  of  ray  the  bawjs  of  most  of  the  spines  can  be  seen  when  the  specimen  is  observed  directly 
from  al)ove.  The  longest  spine  is  usually  .second  from  bottom  of  series,  and  the  uppermost  is  shortest. 
The  spines  reach  their  maximum  length  about  two-thirds  the  distance  from  base  of  ray,  where  they 
attain  7  mm.  in  length  (about  one-ninth  of  R),  and  are  fairly  long  to  within  5  or  6  plates  of  the 
extremity.  General  surface  of  plates  is  covered  with  minute  papilliform  spinelets,  similar  to  those  of 
the  siiperotuarginals,  but  a  trifle  longer  on  lower  jKjrtion  of  platen. 

Adanibulacral  plates  are  nia.ssive,  sot  obliquely,  with  an  angular  margin  to  furrow;  slightly  wider 
than  long  in  basal  half  of  ray;  longer  than  wide  in  distal  half.  Armature  rather  crowded  and  some 
what  variable;  in  general  as  follows:  (1)  A  furrow  series  proper  of  3  long,  divei^ng  spinelets,  the 
me<lian  longest  au«l  much  flattene<l,  sal^er-like,  the  etlge  to  furrow.  The  lateral  spinelets  are  alsr 
somewhat  compressed  at  base.  With  those  are  usually  associated  2  actinal  spinelets,  1  at  either  end 
of  tho  series,  which  are  really  the  lateral  moml)erH  of  the  first  actinal  series  but  on  account  of  the 
extreme  angularity  of  the  furrow  margin  appear  to  l>olong  to  the  furrow  group,  and  toward  the  extrem- 
ity of  ray  tho  distalrnost  spinelet  of  the  second  actinal  series  also  stands  on  the  furrow  mai^n,  making 
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6  in  all.  (2)  Actinal  spinelets  of  plate,  15  to  30  in  number,  decrease  in  len^h  from  the  farrow  towanl 
the  marginal  plates.  There  are  3  fairly  regular  longitudinal  series  in  the  inner  half  of  plate.  At  base 
of  ray  the  first  series  has  3  or  4  spinelets,  the  second  3  to  5,  and  the  thinl  al>out  4  or  5.  On  outer  \>ot- 
tion  of  ray  the  spinelets  are  rather  more  numerous.  Besides  these,  on  the  outer  lialf  of  plate  is  a 
variable  number  of  smaller  spinelets,  not  regularly  arrangel.  Many  plates  have  5  or  6  spinelets,  usu- 
ally on  the  aboral  side,  arranged  in  a  definite,  conical,  pedicellarian  api>aratus. 

Actinal  interradial  areas  are  small,  paved  with  small,  roundish  plates,  the  series  of  which,  in  a 
rudimentary  condition,  extend  about  two-thirds  the  length  of  ray  (to  twelfth  or  fifteenth  inferomar- 
ginal).  In  interra^lial  areas  the  plates  are  arranged  in  series  extending  from  inferomarginals  to  adam- 
bulacrals.  and  the  number  of  series,  with  the  number  of  plates  in  each,  is  as  follows:  First  iuferomar- 
ginal,  3  series,  5,  4,  and  3  plates,  respectively;  second  inferomarginal,  2  series  of  2  plates;  third 
inferomarginal,  2  plates  adjoining  sixth  and  seventh  adambulacrals.  Beyond  this  (xant  intennediate 
plates  become  rudimentarj-,  1  or  2  being  fastened  to  the  lower  border  of  ea^'h  inferomarginal.  Arma- 
tare  consists  of  long,  delicate,  slender  spinelets  disposed  in  a  group  similar  in  all  respects  to  those  of 
adjacent  portions  of  adambulacrals.  Spinelets  on  those  plates  nearest  interbrachial  arc  are  shorter, 
resembling  more  nearly  the  spinelets  of  adjoining  inferomarginals. 

Mouth  plates  are  elongate,  the  united  pair  ovoid,  prominent,  broadest  toward  actinostome. 
Armatare  conspicuous  and  irregular,  as  follows:  (1)  A  marginal  series  of  about  6  short,  blunt,  usually 
somewhat  flattened  spinelets,  which,  with  those  of  the  companion  plate,  form  a  compact,  crowded, 
fan-shaped  group  at  each  mouth  angle,  the  angular  space  between  the  meeting  series  being  filled  with 
similar  spinelets.  (2)  On  actinal  surface  a  superficial  series  bonlering  the  suture,  stout,  short,  flat- 
tened, with  roundeil,  truncate  or  flaring,  leaf-like  tips,  and  narrowing  at  base;  this  sort  confined  to 
the  inner  half  or  two-thirds  of  plate,  the  outer  portion  of  series  being  composed  of  slenderer,  flattened, 
sharp  spinelets.  Innermost  2  or  3  spinelets  of  superficial  series  are  often  enlarged  to  form  teeth  (a, 
fig.  1  e,  pi.  I.X),  which  are  flattened,  oblanceolate,  blunt,  or  truncate.  The  edge  of  the  plate  toward 
actinostome  is  angular,  like  the  adambulacral  plates,  so  that  the  marginal  series  of  6  or  7  spinelets 
(6,  fig.  1  e,  pi.  IX )  is  also  angulated,  and  is  continue*!  along  the  border  adjacent  to  the  first  adambu- 
lacral as  a  series  of  weaker  and  smaller  spinelets.  Between  this  and  the  superficial  series  are  2  more 
or  less  irregular  rows  of  similar  but  larger  spinelets  placed  parallel  to  the  former  and  increasing  in 
length  toward  the  inner  end  of  plate. 

Madreporic  body  is  fairly  large,  situated  about  its  own  diameter  distant  from  margin;  striations  of 
medium  coarseness,  radiating  from  an  eccentric  point. 

Color  in  alcohol  bleached  yellowish  to  whitish;  in  life,  unknown. 

Localities:  Type  (no.  21148,  L".  S.  National  Museum)  from  station  3918,  8  miles  southwest  of 
Honolulu,  294-257  fathoms,  white  sand  and  umd;  bottom  temperature  44.5°.  Taken  also  in  this 
vicinity  at  station  3914,  289-292  fathoms,  gray  sand,  mud;  and  at  station  3919,  257-220  fathoms,  gray 
sand;  16  specimens  taken  in  this  cruise.  Cruise  of  1891:  Station  3473,  south  coast  of  Oahu  Island,  313 
^thorns,  fine  gray  sand;  1  sf>ecimen. 

This  peculiar  species  was  taken  only  in  a  very  limited  area  off  the  south  coast  of  Oahu  Island.  It 
is  readily  distinguishable  by  its  delicate  paxillar  area,  small  superomarginal  plates,  and  especially  by 
the  remarkably  tumid  inferomarginals  with  their  armature  of  long,  exceedingly  delicate,  slightly 
curved  spines. 

The  stomach  contents  of  several  specimens  included  small  gastropods,  pteropods,  ophiurans,  young 
sea-urchins,  ostracod  and  macruran  crustaceans,  and  small  worms  in  tubes. 

Oenui  P8ILA8TEB  BUdea. 
PfibuUr  SUkden  in  Xarr.  Challenger  Exp.,  vol.  v.  issv>,  p.  611.    T>-pe,  Attropecten  andromfda  Muller  and  Trochel, 

Psilaster  attenuatus,  new  species. 

PI.  III.  fig.  3.  3a-d;  pi.  vii.  fig.  4;  pi.  viii.  fig.  1. 

Ravs  5.  R=107  mm.;  r=17.5  mm.  R=6  r.  Breadth  of  rav  at  base  (between  second  and  thinl 
eaperomarginal  plates)  18.5  mm. 

Rays  elongate  for  genus,  rather  narrow,  with  a  relatively  narrow  base,  thence  gently  tapering  to 
a  slender  sharp  extremity.  Interbrachial  arcs  acute,  but  sharply  rounded.  Disk  relatively  small. 
Abactinal  area  plane;  actinal  area  plane;  disk  capable  of  slight  inflation. 
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Abactinal  paxillar  area  is  rather  unifonn  in  character,  but  not  very  compact,  except  in  center  of 
disk,  the  jmxillie  being  spaced  so  that  the  papula?  may  be  detected  between  them.  The  latter  are 
crowded  into  rows  between  the  regular  transverse  li.ies  of  paxillte.  Along  a  very  narrow  median  line 
on  each  ray,  where  paxilla?  are  not  regularly  placed,  the  papulae  are  wanting,  and  they  appear  to  be 
absent  also  from  center  of  disk.  Paxillae  are  rather  small  and  decreajse  slightly  in  size  toward  median 
radial  line,  extremity  of  ray,  and  center  of  disk.  Each  paxilla  consists  of  2,  3,  or  4  central  papillifonii 
spinelets  surrounded  by  a  peripheral  series  of  7  to  10  similar  spinelets.  The  latter  may  radiate  like 
the  petals  of  a  flower,  or  the  whole  form  a  coordinate  group.  The  more  numerous  paxillie  possess 
about  2  central  spinelets  and  7  to  9  marginal  ones,  while  the  largest  may  have  upward  to  a  dozen  mar- 
ginal spinelets.  In  si)ecimens  from  off  the  south  coast  of  Oahu,  which  differ  slightly  from  the  type, 
the  paxilltc  are  usually  more  crowded  and  the  spinelets  form  a  coordinate  group,  giving  the  abactinal 
surface  a  much  more  compact  appearance.  In  proportion  to  size  of  animal  the  paxillse  of  these  speci- 
mens are  a  trifle  larger  than  the  tyi)e,  but  the  number  of  spinelets  does  not  appear  to  average  greater. 

Superomarginal  plates,  57  in  number  from  the  interradial  line  to  extremity  of  ray  (or  60  in  lai^gest 
specimens,  with  R=120  mm.),  form  a  somewhat  rounded  bevel  to  margin  of  ray.  Plates  short  and 
high  (or  wide),  the  longest  Ijeing  the  tenth  to  fifteenth  from  the  interradial  line.  Esuch  plate  has  a 
specialized  ridge,  the  ridges  of  consecutive  plates  being  separated  by  rather  narrow  transverse  fasciolar 
grooves,  for  the  most  part  obscured  by  crowded  papilliform  spinelets.  It  is  the  expoee<i,  very  slightly 
tumid  face  of  these  ridges  which  forms  the  outer  or  exposed  face  of  the  plates  on  the  dorso-lateral 
face  of  the  ray.  The  plates  are  covere<l  with  crowded,  short,  papilliform  spinelets,  each  of  which  is 
investeii  with  a  membranous  sheath.  On  the  outer  two-thirds  of  the  ray  (beyond  the  eleventh  or 
twelfth  superomarginal)  eacrh  plate  has  1,  2,  or  sometimes  3,  short,  delicate  spinules  placed  in  a  metlian 
transverse  row  at  about  the  middle  of  the  plate.  The  Sf)inelets  surrounding  theee  are  flattened  or 
scjuamiform.  The  spinelets  lining  the  sides  of  the  fasciolar  grooves  are  very  much  slenderer  than 
those  of  the  exposed  surface  of  the  plates,  the  latter  being  much  more  crowded  about  the  edges  than 
in  the  center. 

Inferomarginal  plates  correspond  exactly  to  the  superomaiyinals,  and  form  an  abruptly  rounded 
margin  to  actinal  area.  When  the  ray  is  vieweti  from  side  the  whole  height  of  supero  and  infero-mar- 
ginal  plates  can  be  seen.  Inferomafginals  are  considerably  higher  (or  wider)  than  long,  and  like  the 
superomarginals  posi-ess  an  e8i)ecially  elevate<l  ridge,  the  successive  ridges  (the  exposed  surface  of  the 
plates)  l)eing  separated  by  fasciolar  grooves  filled  with  {)apilliform  spinelets.  Plates  are  covered  with 
crowded  spinelets,  similar  to  those  investing  the  superomarginals,  which  increase  slightly  in  size 
toward  the  actinal  intennediate  plates.  luu'h  plate  carries  a  row  of  3  flattened,  tapering,  sharp  spines, 
direc^ted  oblicjuely  upward  and  toward  end  of  ray.  These  are  placed  in  a  median  dorso-ventral  line, 
the  middle  spine  Ijeing  longest  (in  length  equaling  2  inferomarginal  plates,  or  their  exposed  surfaces). 
All  3  are  closely  appressed  to  the  ray.  On  outer  third  of  ray  there  are  only  2,  the  upper  spine 
being  absent.  On  the  proximal  2  or  3  inferomarginals  there  are  usually  only  1  or  2  spines,  reduced  in 
size.  A  few  of  the  largest  specimens  possess  a  series  of  4  spines  on  the  more  proximal  inferomarginals, 
but  the  numl)er  is  usually  3.  In  the  s{)ecimens  from  the  south  coast  of  Oahu,  already  alluded  to,  the 
spinelets  covering  both  supero  and  infero-marginals  are  more  thickly  covered  with  membrane,  appear 
more  fleshy,  and  tend  to  be  more  nquamiform.  Those  of  the  inferomarginal  plates  are  particularly 
soft.  They  increase  in  size  acitinally,  on  the  lower  part  of  the  plate  being  rather  laiiger  than  the 
]>apillfe  of  adjacent  actinal  interme<iiate  plates. 

Adambulacral  plates  ma><sive,  alx)ut  as  wide  as  long,  with  an  angular  mai^n  to  furrow.  The 
platej*  are  sei>arated  by  fairly  conspicuous  sutures,  forming  shallow  grooves  usually  continuous  with 
the  fasciolar  grooves  between  the  marginal  plates.  Adambulacral  armature  as  follows:  (I)  A  furrow 
K'ries  of  7  or  8,  occasionally  9,  rather  long,  flattened,  blunt  spinelets,  the  central  ones  being  very 
slightly  the  shortest.  These  spinelets  are  so  arranged  that  about  4  are  placed  along  either  side  of  the 
angular  margin.  The  median  2  or  3  spinelets  are  compre8se<l  so  that  the  edge  is  toward  the  furrow, 
but  the  lateral  ones  present  their  flattened  face  thereto.  Considerable  of  the  flattening,  which  ia 
more  pron()unce<l  at  the  base  of  the  spinelets,  is  due  to  the  membranous  envelope  of  each.  (2)  The 
remaining  si)inelets,  more  or  lens  groui)ed  an<l  10  to  15  in  numl>er,  form  a  rather  compact  group  on  the 
actinal  surface.  They  are  tapering,  blunt,  and  are  usually  disi>osed  in  3  irregular  longitudinal  rows. 
These  actinal  spinelets  are  often  thicker  than  the  marginal  series,  and  are  invested  with  a  rather  pulpy 
menil)ranouH  sheath,  which  fre<iuently  flattens  in  the  outer  spinelets  of  plate  (especially  in  spedmeoB 
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from  off  the  sooth  coast  of  Oahu).     When  the  membranous  investment  is  removed  from  any  of  the 
spines  they  are  seen  to  be  delii'ate,  slender,  and  pointed. 

External  to  each  adambulacral  plate  is  a  small  intermediate  plate  (or  a  transverse  series  of  2,  3,  or 
more),  the  longitudinal  series  of  which  extends  along  the  ray  to  about  the  fortieth  a^lambulacral,  and 
thirty-sixth  inferomarginal  plate.  This  series  is'a  continuation  of  the  small  roundish  or  elliptical  plates 
covering  the  actinal  interradial  area.  The  number  of  interme<Jiate  plates  opposite  each  adambulacral 
and  extendirfg  interradially,  or  transvenjely  to  the  corresponding  inferomarginal,  is  as  follows:  One 
small  unpaire<l  interradial  interme<liate  plate  adjacent  to  outer  end  of  mouth  plates;  first  adambulacral, 
4  (the  series  not  reaching  as  far  as  inferomarginab?);  second  and  third  aiiambulacral,  7  (series  meeting 
tirst  inferomarginal;  fourth  and  fifth,  4  or  5;  sixth,  4;  seventh  to  fourteenth,  3;  fifteenth  to  twenty- 
fourth,  2:  twenty-fifth  to  fortieth,  1.  In  young  specimens  these  plates  are  naturally  fewer  in  number. 
New  plates  are  added  adjacent  to  the  inferomarginals.  The  armature  consists  of  small,  blunt  i>apilli- 
fonu  spinelets,  grouped  or  arrange<l  in  a  double,  longitudinal  series.  They  are  .^^imilar  l)ut  slightly 
smaller  than  adjacent  spinelets  of  the  adambulacral  plates.  All  are  characterized  by  a  soft  membranous 
investment  or  sheath. 

Mouth  or  dental  plates  fairly  prominent  actinally;  narrowly  ovoid;  rather  elongate  with  a  regular 
armature,  consisting  of  a  single  line  of  stout,  slightly  flattene<l  spinelets  with  rounded  or  trun- 
cate tips,  arranged  along  mari^n  of  plate  adjacent  to  the  interradial  suture.  On  outer  free  margin 
of  plate,  placed  higher  than  the  first  series,  is  a  second  series  of  smaller,  truncate,  flattened  spinelets, 
closely  appressed  to  the  outer  side  of  the  superficial  series.  Innermf»st  spines  of  the  superficial  series 
stouter,  longer,  and  more  flattene<l  than  the  rest,  forming  at  each  mouth  angle  two  prominent  teeth, 
with  which  are  also  associated  two  smaller  spines  of  the  secon<l  series.  There  is  considerable  variation 
in  the  relative  size  of  these  4  teeth,  but  the  lateral  are  much  smaller  and  weaker  than  the  me<lian 
pair.  They  are  usually  directed  away  from  the  actinostome,  appressed  against  the  ailjacent  spines  of 
their  respective  series,  and  are  hence  very  inconspicuous.  Sjiace  Ijetween  the  sui)erficial  series  of 
iompanion  plates  fairly  wide. 

Madreporic  body  small,  situated  near  margin,  alx>ut  two-thinls  the  distance  from  center  of  disk  to 
inner  edge  of  the  superomai^nal  plates.  Striations  coarse  in  adult  individuals,  beset  with  scattered 
tubercular  projections;  the  latter  often  nearly  al>sent. 

Color  in  life:  Abactinal  paxiliar  areas  brick  red  on  the  disk,  shading  into  vinaceous  rufous  on 
arms,  and  finally  to  orange  rufous  at  extremity  of  arms;  superomarginal  plates  pinkish  buff,  shading 
into  pink  on  the  actinal  surface;  tube- feet  raw  sienna.  Young  individuals  pinkish;  marginal  plates 
nearly  white.     Color  :n  alcohol  deep  brown  to  dirty  yellowish  white;  young,  bleached  yellowish. 

Variations:  With  one  exception,  most  of  the  variations  are  of  a  ver\'  minor  nature,  and  can  easily 
be  accounted  for  by  the  difference  of  size  or  age.  There  is,  however,  a  group  of  specimens  from  off 
Diamond  Head  on  the  south  coast  of  Oahu  Island  which  have  already  been  alluded  to  in  the  foregoing 
description;  all  these  8j)ecimens  are  characterized  by  shorter  and  thicker  rays  (as  compared  with  the 
disk)  than  those  possessed  by  the  type,  and  the  paxillte  seem  to  l)e  just  a  trifle  larger  and  are  more 
crowded,  giving  the  paxiliar  area  a  more  compact  appearance;  the  spinelets  of  the  marginal  plates  are 
fleshier  and  more  squamiform.  This  form  can  l>e  separated  at  once  from  the  typical  specimens 
throughout  all  the  stages  of  growth,  as  shown  in  the  accompanying  figures.  (PI.  xlix,  figs.  2  and  3.) 
None  of  the  thick-rayed  form  were  taken  among  the  150  sf)ecimens  from  off  West  Maui  and  the 
Pailolo  Channel,  but  two  apparently  (almost)  typical  specimens  were  taken  off  Diamond  Head,  in  the 
.same  general  locality  as  the  thick-rayed  variety.  The  latter  appears  too  slightly  and  insecurely  sepa- 
rateil  from  the  typical  form  to  warrant  a  specific  name.  Neither  is  it  possible  to  l>estow  a  trinomial 
designation  upon  "this  well-marked  'variety'  "  as  some  recent  writers  might  l^  willing  to  do.  Until 
something  more  definite  is  known  concerning  the  different  phases  or  variations  (often  quite  constant 
and  occurring  in  the  same  locality*  which  starfishes  are  known  to  exhibit,  it  seems  somewhat  ill- 
a<lvisetl  to  f>er\'ert  the  trinomial  to  such  uses.  These  fonns  c^n  not  be  considered  as  su>>species,  at 
least  not  in  the  sense  in  which  ornitholr»gists  un<lerstand  the  term,  for  they  are  not  equivalent  to 
ge<jgraphical  races. 

Young  stages:  The  young  are  considerably  different  in  general  appearance  from  the  a^lult.  The 
smallest  specimen  has  R=9  mm.,  and  r=3  mm.  The  smallest  of  the  thick-rayed  variety  has  R=9  mm., 
and  r=4  mm.  The  small  specimens  are  therefore  characterized  by  shorter  and  broader  rays  than  the 
adult,  few  maiiginal  plates,  relatively  large  mnilar  plates,  which  bear  3  minute  spinelets,  less  compact 
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paxillar  area,  fewer  spinelets  to  the  paxills,  only  2  weak  spinelets  on  the  inferomaipnal  plates  inetead 
of  the  series  of  3  of  adult,  no  trace  of  an  enlarged  spinule  on  the  saperomai^nals.  The  spinelets  of  the 
paxillffi  radiate,  forming  beautiful  rosettes,  and  are  not  clustered  in  a  bunch  as  is  usual  in  large  exam- 
ples. There  are  3  to  5  of  these  spinelets,  representing  the  maiginal  series  of  the  adult,  the  central 
spinelets  being  absent  The  teeth  are  much  more  prominent  in  little  specimens.  The  transition 
between  this  and  the  adult  is  represented  in  the  collection.  The  general  fwdee  of  the  adult  is  reacheii 
when  the  creature  has  attained  a  major  radius  of  about  55  nmi.,  at  which  age  there  are  something  over 
40  superomai^nal  plates.  The  immature  specimens  all  have  a  low  epiproctal  hmnmock  or  cone,  very 
pronounced  in  the  little  examples,  but  wholly  absent  in  the  fully  adult  forms.  As  mentioned  in  the 
previous  paragraph,  all  the  stages  of  the  Oahu  specimens  have  thicker  rays  than  the  typical  form. 

Localities:  Type  (no.  21149,  U.  S.  National  Museum)  from  station  4095,  northeast  approach  to 
Pailolo  Channel,  between  Maui  and  Molokai  islands,  290-286  fothoms,  brown  mud,  fine  sand,  and 
globigerina;  bottom  temperature,  43.9°  F.  As  detailed  in  the  following  table,  the  specimens  were 
taken  either  from  the  northeast  approach  to  Pailolo  Channel  (which  separates  Molokai  from  Maui) 
or  in  practically  the  same  locality  farther  out,  to  the  north  of  western  Maui;  or  they  were  dredgeil 
off  the  southern  coast  of  Oahu,  mo8t  of  the  latter  being  not  quite  typical.  The  longitudinal  distribu- 
tion of  Pfilaster  attenuatus  extends  from  256  to  337  fathoms,  the  most  favorable  depth  for  large 
specimens  being  in  the  neighborhood  of  290  fathoms.  The  nature  of  the  bottom  varies,  specimens 
having  been  taken  in  globigerina  ooze  and  mud,  fine  volcanic  sand  and  rocks,  gray  mad  and  fine  sand, 
sand  and  shells,  fine  gray  sand,  brown  mud  and  fine  sand  with  globigerina. 

Record  of  localities. 


Station. 


3865 

8866 
3867 
3883 
2SM 
39UK 
8909 
3910 
8911 
8916 
8917 
3918 
4086 
4087 
4088 
4089 
4090 
4091 
4095 
4096 


Locality. 


Northwest  approach  to  Pailolo  Channel,  between  Maui  and 
Mololcai  iHlandn. 

do 

do 

do 

do 

South  coast  of  Oahu  Island ; , 

do 


.do. 
.do. 
.do. 
.do. 
.do. 


North  coaKt  of  Maui  Inland. 
do 


.do, 
.do. 
.do. 
.do. 
.do. 


Northeast  approach  to  Pallulo  channel. 


Depth.  1 

Nature  of  bottom. 

Fathom*. 

256-283 

Fine  volcanic  aand  and  rocki. 

283-284 

Gray  mud,  fine  sand. 

284-290 

Fine  sand,  mud. 

277-284 

Globigerina  ooie. 

284-290 

Globigerina  mud. 

804-808 

Fine  white  sand  and  mod. 

308-322 

Do. 

311-837 

Fine  gray  sand,  mud. 

337-334 

Do. 

299-830 

Do. 

330-2M 

Do. 

294-267 

White  sand,  mud. 

288-808 

Sand,  shells. 

806-806 

Fine  gray  sand. 

306-297 

Do. 

297-304 

Do. 

304-308 

Do. 

308-306 

Do. 

290-286 

Brown  mud,  fine  sand,  globigerina. 

2T2-286 

Fine  gray  saud. 

In  December,  1891,  the  Albatross  made  a  few  dredge  hauls  off  the  south  coast  of  Oahu  and 
secured  about  60  specimens,  the  greater  number  of  which  are  typical.  They  were  taken  at  stations 
3470,  343  fathoms,  white  sand;  3471,  337  fathoms;  3474,  375  fathoms;  3475,  351  fathoms  (foor-fifths  of 
the  specimens) ;  3876,  298  fathoms. 

This  species,  of  which  about  230  specimens  have  been  examined  in  all  stages  of  growth,  is  one  of 
the  commoner  forms  of  the  medium  depths.  It  is  characterized  by  the  long  graceful  rays,  and  by  the 
form  of  its  paxilla>  and  the  armature  of  marginal  and  adambulacral  plates.  It  is  most  nearly  related, 
among  forms  already  described,  to  Psilaster  acuminatus  Sladen,  which  has  been  taken  northwest  of 
Port  Hardy,  New  Zealand,  and  Simons  Bay,  Cape  of  Good  Hope.  It  differs  from  Sladen's  species 
principally  in  having  longer  and  slenderer  rays,  in  the  covering  of  the  mai^ginal  plates,  and  to  a  less 
extent  in  details  of  paxillie  and  adambulacral  armature.  The  rays  of  atienuaius  are  even  longer 
relatively  than  those  of  gracilis;  ffraciliSf  however,  is  widely  different  from  (UUnutMtui, 
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Oenui  P8ILA8TEB0P8I8,  new. 
Type  Pirilasteropsi*  rinrndata,  new  species. 

Disk  small;  rays  long,  robust,  and  tapering  to  a  pointe<i  extremity. 

Marginal  plates  massive,  conspicaoasly  encroaching  on  both  abactinal  and  actinal  areas:  slightly 
or  strongly  tumid.  Surface  of  plates  covered  with  nquamules,  l^ecoming  papillifomi  in  grove?»  between. 
Superomariginal  plates  devoid  of  large  spines  or  tubercles;  inferomarginals  bearing  a  series  of  short 
tapering  spines,  disposed  more  or  less  obliquely  and  closely  appressed  to  ray. 

Abactinal  area  covere<i  with  compact  paxilbe,  comi>ose<i  of  panilliform  sjunelets  grouped  in  a 
coordinate  bunch  on  a  thick  pedicel.  Arrange*!  more  or  less  regularly  in  transverse  rows  at  si<les. 
Abactinal  plates  (bases  of  paxillte)  roughly  hexagonal,  plat^  rather  close  together.  Papula? 
conspicuous,  arrangetl  around  ea^^-h  plate.  They  are  scart*e  towanl  extremity  of  rays  and  center  of 
disk. 

Actinal  interra<lial  areas  small,  with  small  intermediate  plates  which  extend  only  about  one-thinl 
the  length  of  ray.  Intermediate  plates  all  bear  groups  of  papillifomi  spinelets,  which  are  sometimes 
grouped  to  form  an  incipient  pe<licellarian  apparatus. 

Adambulacral  plates  massive.  Armature  consists  of  (1)  a  furrow  series  of  numerous,  rather 
delicate,  subequal,  long,  uniform  spinelets  forming  a  regular,  straight-e<lged  comb;  (2)  on  the  actinal 
surface  of  the  plate  2  or  3  irregular  longitudinal  series  of  shorter,  cylindrical  spinelets.  These  are 
sometimes  grou[>ed  to  form  a  conical  i>edicellarian  apparatus  on  plates  near  base  of  rays.  Tube  feet 
without  sucking  disks,  large,  in  2  rows. 

Madreporic  plate  of  medium  size,  8ituate<l  rather  nearer  margin  than  midway  l)etween  it  and 
center  of  disk. 

A  tiny  pore,  anal  in  position,  is  apparently  present.  Superambulacral  plates  present,  well- 
develope<l. 

This  genus  is  erected  for  the  reception  of  a  species  which  differs  in  several  essential  points  from 
true  Psilaster;  namely,  in  the  more  massive  and  distinctly  tumid  marginal  plates,  very  much  reduce<l 
fasc^-iolar  channels,  the  more  restricted!  actinal  intermediate  plates,  which  do  not  extend  far  along  the 
ray,  in  the  regular  and  more  numerous  furrow  spines  of  the  adambulacral  plates,  in  the  large  paxillae 
which  are  tabulate,  an<l  which  give  to  the  abactinal  surface  a  very  characteristic  appearance.  In  this 
genus  should  be  ranked,  also,  PsUaMer  pataglatus  Sladen,  which,  however,  differs  from  ciugulata  in 
having  incipient  excavate  pe<licellari{e  on  the  superomai^nals  and  in  the  armature  of  the  mouth 
plates.  The  general  facies  of  the  two  species  is  much  alike.  Mr.  Sladen,  in  descTibing  F*irHa»ter 
palcigminjty  expressed  serious  doubts  as  to  the  propriety  of  referring  that  spet'ies  to  the  genus  P«ilajtter, 
and  now  that  a  second,  similar,  well-marke<l  form  has  been  found  on  the  opposite  side  of  the  globe, 
it  becomes  doubly  necessan*  to  segregate  the  forms. 

Psilasteropais  cingxilata,  new  species. 
PI.  Ill,  figs.  2.  2  a-b:  pi.  vii.  figs.  1,  2.  3;  pi.  vni.  fig.  2. 

Rays  5.  R=95  mm;  r=18  mm.  R=5  r—.  Breadth  of  ray  near  base  (l>etween  second  and  third 
superrjmarginal  plates )  18  mm. 

Rays  long,  fairly  narrow  at  the  base,  gently  and  gradually  tapering  to  an  acute  tip.  Disk  small. 
General  form  somewhat  flat  and  depressed.  Sides  of  ray  nearly  j-)erpendicular.  Abactinal  surface 
plane;  actinal  nearly  so.     Interbrachial  arcs  acute  but  well  rounde<l. 

Abactinal  paxillar  area  is  depresseil  slightly  lx*low  the  level  of  the  superomarginal  plates  and 
extends  to  the  tip  of  the  arm,  but  is  usuallv  greatlv  reduce*!  in  wi<lth  on  the  distal  third  of  the  rav 
being  only  about  as  wide  as  the  furrows  l)etween  the  suj>eromarginals  of  that  region.  Width  of  paxil- 
lar area  at  base  of  ray  (between  second  an«l  thin!  superomarginals*  12  mm.  PaxilUe  are  larger  in  the 
center  of  ray  than  on  side,  but  are  smaller  in  center  of  disk.  They  are  suljcircular  in  outline  when 
regjirded  from  above,  short,  compose*!  of  a  short  cylindrical  basal  ossicle  surmounted  by  delicate 
cylindrical  spinelets  in  a  coortlinatet!  group.  In  the  larger  jiaxilUe  a  peripheral  circle  of  15  to  2o  spine- 
lets surrounds  an  irregular  central  group  of  alx)ut  15.  Instead  of  flaring,  the  marginal  row  usually 
stands  perpendicularly,  or  inclines  inward  against  the  central  group,  giving  the  paxillar  crown  a  very 
compact  appearance.    Spaces  between  paxilhe  are  conspicuous,  allowing  the  small  papulae  to  be  clearly 
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visible;  the  latter  are  arran^^  irregularly  in  a  (*ircleof  6  or  7  around  each  paxilla.  Along  the  margin 
of  dorsal  area  the  paxillte  are  arranged  in  definite  transverse  rows,  but  no  order  is  distinguishable 
along  the  median  radial  line  or  in  center  of  disk. 

Superomarginal  plates,  33  in  number  (varying  from  30  to  37  in  different  individuals)  from  the 
median  interradial  line  to  extremity  of  ray,  form  a  well-defined,  broad,  and  massive  border  to  dii>k 
and  rays.  Each  plate  is  strongly  tumid  along  its  transverse  axis,  so  that  a  broad,  rounded  well- 
defined  sulcus  is  formed  between  successive  plates.  The  extreme  tumidity  of  the  maiiginal  plates 
gives  to  this  species  a  highly  characteristic  appearance.  The  superomaiginals  are  longest  (3.5  mm.) 
toward  the  Ymne  of  ray — the  third  to  twelfth  plate.  Breadth  of  fifth  superomarginal  6  mm.  SuHai^ 
of  plates  covered  with  granules  and  delicate  spinelets.  Those  of  the  transverse  tumid  portion  are 
distinctly  s(>ac^,  fiat,  roundish,  squamiform,  but  not  imbricating,  tending  to  become  larger  on  the 
abactinal  surface;  those  covering  transverse  marginal  regions  of  the  plate  are  slender  and  delicate, 
giving  the  appearance  of  plush.  They  are  longest  in  the  bottom  of  the  groove  between  the  plates. 
l)ecoming  shorter  toward  the  squamiform  granules  into  which  they  pass  insensibly.  Under  the 
niicrosco{x^  the  latter  sort  are  seen  to  be  cylindrical,  slightly  swollen  at  the  tips,  and  invested  with  a 
delicate  membrane. 

Inferomargiual  ])lates  correspond  exactly  to  superior  series,  and  they  encroach  as  much  upon  the 
actinal  surface  as  <lo  the  latter  upon  the  abactinal.  They  are  tumid,  the  ridge  passing  obliquely  fn>m 
the  middle  of  the  nuperior  margin  towanl  the  aboral  ventral  comer  of  plate.  The  upper  half  of  thin 
ridge  bears  a  row  of  4  slender,  tapering,  slightly  fiattene<i  spines  directed  obliquely  upwanl  and 
outward  and  closely  appressed  to  ray.  The  lowest  but  one  is  longest,  being  about  one-third  longer 
than  its  ]>late  (except  on  the  outer  half  of  ray).  These  spines  decrease  in  length  toward  tlie  extremity 
of  the  ray,  where  the  series  is  usually  reiluced  to  3  with  an  occasional  plate  bearing  4.  The  first  5  plates 
usually  l>ear  5,  or  sometimes  6  spinules.  On  the  inner  third  of  ray  there  may  be  2  or  even  3  short, 
more  widely  sjiaced  spinules  on  the  ventral  portion  of  the  ridge  between  the  upper  series  and  the 
ventral  margin,  situated  rather  toward  the  aboral  edge  of  the  plate.  On  the  first  2  plates  of  each  ray 
there  is  an  extra  spine  or  pair  of  spines  on  the  adoral  margin,  on  a  level  with  the  ventral  series,  the 
upper  spine  equalling  the  length  of  its  ]>late,  and  in  addition  there  is  an  odd  spine  placed  close  to,  but 
out  of  line  with,  each  of  the  2  upj>er  spines,  (ieneral  surface  of  inferomarginals  is  covere<l  with 
papilliform  spinelets,  which  become  larger,  flattened,  and  squamiform  on  the  median  tumid  portion 
of  the  plate,  and  more  robust  towanl  the  ventral  margin.  They  are  lai^r  than  the  spinelets  of  the 
superomargi  nals. 

Adambulacral  plates  large  and  massive,  alx>ut  50-64  to  the  ray,  slightly  longer  than  broad,  and 
with  a  decidedly  convex  margin  to  furrow.  Armature  consists  of  a  furrow  series  of  11  to  13  long, 
thin,  delicate,  laterally-compressed  spinelets,  standing  subparallel  or  diveiiging  slightly.  The  outer 
spinelets  are  usually  slightly  the  longest,  equalling  length  of  plate.  Tips  of  the  spineleta  form  a 
slightly  cur\-eil  border  to  the  comb.  The  usual  number  in  the  furrow  series  is  11,  decreasing  at  the 
tip  of  ray  to  9,  or  less;  covenxl  with  delicate  membrane.  On  ai^tinal  surface  of  the  plate  are  3  irregular 
longitudinal  rows  of  tapering,  membrane-covered,  {X)inted  spinelets,  there  being  usually  6  in  the  first 
series,  4  or  5  in  the  second,  and  3  to  5  in  the  thinl,  with  often  2  or  3  odd  very  short  spinelets.  In 
basal  portion  of  ray  these  spinelets  are  prominent,  and  are  nearly  as  long  as  those  of  the  furrow 
series;  they  decrease  in  length  and  number  toward  extremity  of  ray.  In  the  first  3  or  4  plates  5  or  6 
actinal  spinelets  may  be  grouj)ed  to  form  a  pedicellarian  apparatus. 

Mouth  plates  are  elongate,  rather  narrow,  and  prominent  actinally,  the  united  pair  being  elliptical 
in  outline.  Their  armature  is  somewhat  peculiar,  consisting  of  a  marginal  series  of  9  stout,  tapering 
spinelets  shorter  than  the  fiirmw  spinelets  of  the  adambulacrals,  the  median  spinelets  of  each  free 
margin  l)eing  the  longest  of  the  series.  About  an  many  more  smaller  spinelets  are  continued  along  the 
margin  adjacent  to  the  first  adambulacral.  Along  the  margin  of  the  median  suture  is  a  aeries  of  about 
1(>  stout,  blunt,  flattened  spinelets  which  increase  in  length  towanl  the  inner  extremity  of  the  plate, 
the  innermost  sj>ine  Innng  flattene<l,  long,  lanceolate,  and  <lirerted  with  its  fellow  of  the  companion 
plate  across  actinostonie.  HetwetMi  the  marginal  and  suj)erficial  series  is  an  intermediate  series  resem- 
bling the  latter  but  witli  fewer  sjunelets.  The  peculiarity  of  the  armature  is  that  the  intermediate 
and  marginal  series,  rather  closely  appresse<l,  continue  above  (abactinatl)  the  level  of  the  main  tooth 
along  the  e<lg(»  of  the  plat**,  curving  in  such  a  manner  as  to  !)e  directed  not  toward  actinostome,  but 
across  the  ambulacral  furrow.     This  double  series  terminates  on  a  level  with  and  just  outside  the 
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outer  edge  of  the  peristomial  membrane.  The  teeth  are  consequently  a  part  of  tne  superficial,  not  of 
the  marginal  series.  This  arrangement  bears  a  striking  resemblance  to  that  found  in  PinlaMer  gracilis 
Sladen,  but  in  other  respects  the  two  species  are  dissimilar. 

Actinal  intermediate  plates  are  confine<l  to  a  small  area  in  the  interratlial  region,  and  extend 
along  the  ray  as  far  as  the  seventh  inferomarginal  plate.  They  are  arrange<l  in  regular  series  extending 
parallel  with  the  interraulial  line  from  the  inferoniarginals  to  the  adambulacrals.  Opposite  first 
inferomarginal  there  are  3  series,  abutting  against  mouth  plate  and  first  three  a<lambulacrals;  between 
first  and  second  inferomarginals,  1  series,  meeting  fourth  adambulacral;  opposite  second  inferomar- 
ginal, 1  series  of  3  plates  meeting  fifth  adambulacral;  third  inferomarginal,  2  series  of  3  and  2  plates 
meeting  sixth  and  seventh  adambulacrals;  fourth  inferomarginal  to  seventh,  a  single  longitudinal 
series  of  plates,  the  last  2  being  rudiments.  Actinal  intermediate  j»lates  are  arme<l  with  group»s  of 
hpineletfi  shorter  but  otherwise  similar  to  those  of  the  actinal  surfac-e  of  adjacvnt  adambulac*rals. 
Plates  frequently  l)ear  a  spinule  in  the  center,  fiattened,  sharp,  and  tapering,  which  resembles  those 
of  the  ventral  series  of  the  proximal  inferomarginal  plates.  In  one  si)ecimen  these  are  entirely  absent, 
and  the  spinelets  here  tend  to  group  themselves  into  a  peilicellarian  apparatus.  This  is  true  also  of 
many  of  the  actinal  intermediate  plates  of  typical  specimens. 

Madreporic  body  small,  partially  obscured  by  neighboring  paxillae;  coarsely  striated.  It  ia 
situated  about  3  times  its  own  diameter  from  the  inner  l)order  of  the  superomai^nals,  and  nearly 
bisects  the  minor  radius. 

Color  in  life:  Ahactinal  paxillar  area  light  dirty  green;  rest  of  anns  light  flesh  pink;  tube  feet 
raw  sienna.     Color  in  alcohol,  bleached  yellowish  or  dirty  white,  brownish  on  ()axillar  area. 

Young:  In  an  immature  specimen  in  which  R  =  21  mm.  and  r  =  6  mm.,  the  superomarginal  plates 
are  13  in  numVier  and  very  massive,  almost  ol>literating  the  paxillar  area  of  the  distal  two-thirds  of 
ray.  Paxillje  have  less  numerous  spinelets  than  in  the  adult,  there  being  alwut  8  to  10  altogether. 
Spines  of  inferomarginal  plates  of  normal  number,  but  shorter  than  in  the  adult.  Terminal  plate 
with  3  blunt  papillae.  Adambulacral  spinelets  of  marginal  series  8  or  9,  the  new  spinelets  being  added 
at  sides;  spinelets  of  actinal  surface  in  2  n^ws.  Actinal  intermediate  plates  are  fewer  in  numl)er  than 
in  adult,  the  new  plates  Vxiing  adde<l  next  to  inferomarginals  and  growing  along  ray,  extending  in  this 
specimen  only  as  far  as  fifth  adambulacral.  Mouth  plates  similar  to  a<lult,  but  with  fewer  spinelet.**, 
the  teeth  being  very  prominent.  Membranous  investment  of  all  spinelets  relatively  thicker  than  in 
adult.  Another  example  (R  =  48  mm.,  r  =  9  mm.)  is  interme«iiate  between  the  above  and  ailult  in 
nearly  all  respects  except  proportions. 

Variations:  A  specimen  from  station  3887  has  rather  broader  rays  than  other  examples,  and  the 
saperomarginal  plates  encroach  a  trifle  less  upon  the  ahactinal  paxillar  area.  In  another  example, 
from  station  4028,  the  spinules  on  the  actinal  intenne<liate  plates  are  more  frequent  and  longer  than 
in  the  type.  The  spines  of  the  inferomarginals  are  likewise  more  prominent,  there  being  an  additional 
spine  throughout  in  the  superior  series;  the  inferior  series  extends  farther  along  ray  than  in  normal 
specimens,  and  its  spinules  are  more  prominent,  forming  a  continuous  series  with  the  dorsally  placed 
ones.  Still  another  specimen  (station  3995)  lacks  entirely  the  usual  spines  of  the  actinal  intermediate 
plates,  and  the  spinelets  of  these  plates  and  of  the  actinal  surface  of  the  adambulacrals  are  relatively 
about  half  as  long  as  those  of  the  type,  there  being  more  plates  which  possess  the  specially  grouped 
papillie  acting  as  pedicel larite.  In  choosing  the  type  1  selecteil  a  form  which  is  most  representative  of 
the  entire  series  in  the  totality  of  Its  characters. 

MetiMireintnh  of  adult  ^ipecimeu^  of  Psila^eropsii*  riru/nlatn,  in  mUliimfUn*. 


Major  ra<1iu8 ^^ 

Minor  radius 

Width  of  ray  between  secMjnd  and  ihini 
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Breadth  of  paxillar  area,  same  place  . . 
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Localities:  Typt*  (no.  21150,  U.  S.  National  Mn.^eum  i  from  station  891*7,  off  I'kiila  Point,  Kanai 
Island,  418-429  fathoms,  tine  *rray  san<l,  brown  mud;  lx)ttorii  temi»erature  4P.  Taken  also  at  the 
following  stations,  11  sj)ecimens  in  all. 
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8824. 
3H87. 
3995. 
4028. 
4123. 


Reeord  of  localities. 


Fnthonu. 

South  coast  of  Molokai  Island :    222-498 

North  coaat  of  Molokai  Inland 5fi2-809 

Vicinity  of  Kauai  Island l    427-696 

do 444-478 

Southwest  coaftt  of  Oahu  Island '    352-357 


Coral  rock,  broken  shells. 
Globi^erina  mud. 
Fine  gray  sand,  rooks. 
Gray  sand,  globigerina. 
Fine  gray  sand  and  mud. 


This  species  is  moat  nearly  related  to  Psilasteropsis  pata^iata  (Sladen)  from  off  the  Cape  Verde 

Islands,  from  which  it  may  be  distinguished  by  the  following  characters:  The  relatively  longer  and 

slenderer  arms;  more  strongly  tumid  marginal  plates;  absence  of  incipient  pedicellarise  on  superomar- 

ginals;  larger  paxilla^,  with  more  numerous  spinelets;  relatively  narrower  paxillar  area;  details  of 

spinulation  of  inferomarginals;  by  the  adambulat^Tal  armature;  armature  of  the  mouth  plates,  the  last 

character  showing  a  resemblance  to  mouth  plates  of  PsUasler  gracilis,  which,  also,  is  not  a  typical 

Psilasler. 

Oennt  DIP8ACA8TEB  Alcock. 

Dipmcatler  Aleock.  Ann.  N.  H.,  ser.  6,  vol.  xi,  1893,  p.  87.    J.  Asiat.  Soo.  Bengal,  vol.  LXII,  1893,  p.  172  (no  diagnosis).    Type 
Diptacaster  tladeni  Alcock. 

Dipsacaster  nesiotes  new  species. 

PI.  IX,  flgs.  3,  3a;  pi.  X,  flgs.  2,  2a-b:  pi.  xii,  flgs.  1,  2. 

Kays  5.  R=89  mm.,  r=27  mm.  R=3.3  r.  Breadth  of  ray  at  base,  between  first  and  second 
superomarginals,  30  mm.;  between  fifth  and  sixth  25  mm.     (See  under  variations.) 

General  form  fiat,  depresseil;  rays  tapering  arcuately  from  a  broad  base  to  a  bluntly  pointed 
extremity.  Disk  large.  Interbrachial  arcs  wide,  well  rounded,  involving  the  first  few  marginal 
plates.  Actinal  area  subplane.  Abactinal  area  capable  of  considerable  inflation,  the  paxillar  area  of 
rays  often  arched  in  such  a  way  as  materially  to  lessen  the  width  of  arm.  Disk  usually  more  or  less 
inflated,  but  the  integument  is  quite  flexible^  and  no  2  specimens  are  alike  in  this  respect  When  the 
abactinal  paxillar  area  is  considerably  inflated,  the  animal  has  a  less  flattened  appearance  and  the 
rays  appear  quite  narrow. 

Abactinal  jiaxillar  area  fairly  compact,  covered  with  paxilla?  arranged  on  either  side  of  the  median 
radial  line  in  regular  obliquely  transverse  series.  These  series  assume  an  interradial  direction  on  the 
disk.  On  the  center  of  disk  and  along  median  radial  line  no  regular  arrangement  is  apparent. 
Paxillse  are  rather  large,  with  a  prominent  pedicel  which  is  expanded  into  an  irregularly  circolar  or 
elongated  base,  and  a  subglobose  crown  covered  with  a  compact  coordinated  group  of  very  many  small, 
delicate,  cylindrical,  bluntly-i)ointed,  almost  capillary  spinelets.  An  average  paxilla  on  a  ray  would 
have  30  to  40  of  these  spinelets,  and  the  larger  ones  on  the  disk  from  50  to  100.  One  of  the  largest 
paxillsc  on  the  madreporic  Ixniy  has  150.  The  spinelets  are  so  (H>mpactly  placed  that  it  is  almost 
impossible  to  count  them  accurately.  Papular  pores  are  generally  distributed  and  are  largest  on  the 
lateral  portions  of  the  abactinal  area;  papulae  single.  Anal  o|)ening  conspicuous,  surrounded  by  a 
membranous  j)eriproct.  It  is  Hituate<l  about  5  mm.  from  the  center  of  disk.  (See  p.  1028,  Anatomical 
notes. ) 

The  marginal  plates  form  an  angular  edge  to  ray,  the  inferior  series  extending  laterally  beyond 
the  8U|>erior  and  defining  the  margin  of  ray.  Superomarginal  plates  are  oblong  to  sobquadrate,  are 
slightly  an-he<l,  and  form  a  conspicuous  l)order  to  the  abactinal  area,  to  which  surface  they  are  wholly 
confined  on  the  ray.  In  interbrachial  arc  the  plates  are  oblong,  shorter  than  wide,  and  their  exposed 
surface  stands  at  an  angle  of  about  45°  with  the  horizontal.  On  the  ray  they  form  a  low,  slightly 
arched  l>evel,  and  at  fir»t  glance  appear  to  lie  in  an  almost  horizontal  plane.  Their  entire  width  can 
be  seen  when  tlie  animal  is  viewed  from  above.  Superomarginals  do  not  exactly  correspond  to 
inferomarginals  on  outer  half  of  ray,  so  that  the  suture  between  the  2  series  follows  a  zigzag  course. 
Sometimes  for  a  short  distance  the  inferomarginals  exactly  alternate  with  the  BaperomaiYon&ls.  But 
the  number  of  plates  in  the  2  series  is  the  same  (in  typeJW).  Superomarginals  uniformly  covered 
with  minute  pointed  sjunelets.     In  one  specimen  about  4  enlarged  granules,  with  several  of  inter- 
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mediate  size,  stand  in  a  group  in  the  center  of  each  plate  (which  is  more  archeii  than  usual).  They 
seem  to  form  an  incipient  pedicellarian  apparatus.  There  is  a  trace  of  them  on  a  small  specimen,  but 
thev  are  evidently  absent  from  12  other?. 

Inferomar^nal  plates  encroach  more  upon  actinal  area  than  do  the  superomarginals  upon  the 
abactinal.  They  are  wider  than  long,  and  the  outer  ends,  which  extend  beyond  gujieromarginals, 
form  each  a  conspicuous  boss  armed  with  a  group  of  short  spinules.  The  plates  are  tumid  along 
transverse  axis,  the  summit  of  the  elevation  being  along  alx>ral  margin  and  tenuinatmg  in  the  outer 
armeil  end.  Lateral  spinules  are  slightly  flattened,  sharp,  arrange<l  in  3  close-set,  irregular,  oblique 
series  on  extreme  margin  of  ray,  and  give  a  serrated  appearance  to  the  margin  of  arm,  each  tuft 
accentuating  the  tumidity  of  the  al)actinal  end 
of  its  plate.  They  appear  to  be  simply  enlargeii 
memljers  of  the  nuinerous  sharp  sqiiamules 
covering  the  general  surface  of  the  plate. 
There  are  deep  fasciolar  grooves  Vjetween  the 
plates  of  both  series. 

Adambulacral  plates  are  longer  than  wide, 
with  a  convex  margin  to  furrow,  which  they 
overhang.  Armature  as  follows:  (1)  A  furrow 
series  of  7  (sometimes  8)  long,  stout,  much 
flatteneil,  subacute  or  blunt,  knife-like  spines, 
their  bases  stout  and  unites!  bv  a  short  web. 
Their  rounded  e<lges  are  turned  furrow-wanls, 
and  in  respect  to  the  thickness  of  the  blade 
they  taper  slightly  towanl  extremity.  The 
blaiies  are  broad.  (  entral  spines  slightly  the 
longer;  the  outermost  spine,  at  either  end  of 
the  i*omb-like  series,  about  two-thirds  to  three- 
fourths  as  long  as  the  succeeding  spine.  (2) 
Following  the  furrow  series,  and  placed  so 
closely  that  they  are  presee<^l  asually  against  it, 
is  an  irregular  semicircular  row  of  from  3  to  5 
unequal  tapering  spinules,  the  longest  never 
extending  more  than  two-thirds  the  length  of 
the  adjacent  furrow  spine.  The  outer  half  of 
the  plate  bears  about  12  to  18  small  tapering 
spinelets  similar  to  those  of  the  actinal  inter- 
mediate plates.  They  are  arranged  either  in  2 
or  3  irregular  longitudinal  rows  or  are  scattere<l. 

Mouth  plates  are  rather  large,  prominent 
actinally.  Armature  consists  of  9  or  10  large, 
flattene<l,  blade-like,  Vjlunt  or  truncate  spines 
very  much  larger  than  the  corresponding 
adambulacral  spines.  They  fonn  a  graduated 
series,  increasing  in  size  towani  the  inner  end 

of  plate,  where  they  are  massive  and  prominent,  the  marginal  series  of  2  companion  plates  uniting  to 
fonn,  when  expande<l,  a  fan-shaped  horizontal  comb  of  al)out  20  teeth.  Actinal  surface  of  plate  is 
covered  with  stout  papillifonn  spinules,  very  similar  on  the  outer  en<l  of  plate  to  those  of  a<ljaceut 
ventral  intermediate  plates.  They  increase  in  length  towanl  the  inner  angle,  where  there  are  2  or  3 
spinules  considerably  larger  than  the  rest. 

Actinal  interradial  areas  are  large,  j»ave<l  with  rather  large  plates  which  extend  in  regular  series 
from  inferomarginals  to  ailambulacrals.  In  a  specimen  with  39  inferomarginals  the  inteniie<liate 
plates  extend  as  a  single  series  as  far  as  the  twenty-eighth,  or  within  15  mm.  of  the  tip  (  R  =84  mm.). 
A  second  series,  smaller  than  that  a<ljacent  to  the  adambulacrals,  exten<ls  to  the  fourteenth  inferomar- 


IHptacafter  jutwirf.  View  of  c«elomic  hide  of  abHOtliial  j^urface 
of  one  arm,  showing  arrangement  of  gonads,  x  2:  tr,  inter- 
radial line. 
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ginal,  OT  about  one-half  the  length  of  ray.  A  third  series  extends  to  the  seventh,  or  one-fifth  length 
of  ray.  Between  first  and  seventh  plates  the  longitudinal  series  multiply  rapidly.  Regarding  the 
platen  in  series  extending  interradially,  those  opposite  mouth  plates  and  first  2  adambulacrals  are 
irregular.  Actinal  surface  of  the  plates  convex,  not  raised  into  an  abrupt  and  prominent  keel  as  in 
some  species  of  the  genus;  the  convexity  is  most  marked  near  the  inferomarginals.  Plates  bear  a 
crown  of  uniform,  blunt,  papillifonn  spineleti?,  often  flower-like  in  appearance.  On  rays  these  spine- 
lets  ten<l  to  l)ecome  slenderer.  Very  shallow  grooves  are  present  between  the  plates,  roofed  over  by 
Bpinelet«. 

Madreporic  body  is  very  large  (7  mm.  in  diameter)  and  is  situated  slightly  nearer  the  mai^n  than 
midway  between  it  and  center  of  dink.  It  in  concealed  by  large  paxillae,  there  being  actually  on  its 
surface  about  18,  one  of  which  is  much  larger  than  the  rest.  Outline  of  madreporic  body  is  snbcir- 
cular,  but  the  rim  itf  irregularly  scallo{)€Hl. 

Color  in  alcohol  bleached  brownish  or  yellowish.  Color  in  life  probably  deep  yellow,  but  was  nd 
reconied. 

Young:  The  smallest  specimen  of  this  s{>ecies  (R  =  18  mm.,  r  =  7.5  mm.)  differs  somewhat  from 
the  adult,  chiefly  in  having  relatively  shorter  rays  (superomarginals  18)  and  less  prominent  infero- 
marginals. These  do  not  extend  conspicuously  beyond  the  superior  series,  the  latter  being  more 
arched  than  in  the  adult.  The  inferomarginal  spinules  are  not  yet  developed,  the  plate  being  crowded 
with  rather  minute,  papillifonn,  sharp  spineletfi.  Paxillee  have  the  adult  character,  but  are  much 
smaller.     Inferomarginal  spinules  have  apj)eare<l  in  one  si>ecimen  with  R  =  34  mm. 

Anatomical  notes:  In  this  H{)ecies  the  gonads  extend  out  into  the  ray,  and  are  arranged  in  a  longi- 
tudinal series  on  either  sicle  of  the  median  radial  area,  dei)ending  from  their  respective  rachides  like  a 
row  of  digitate  glands.  The  largest  of  the  genital  tufts  is  near  the  interradial  line,  and  they  gradually 
decrease  in  size  distad,  the  series  ending  just  l)eyond  the  mi<ldle  of  the  arm  (see  text  figure).  This 
arrangement  of  the  gonads  also  obtains  in  I),  eximius  Fisher,  a  very  distinct  species  from  California, 
and  although  not  mentioned  by  the  describer,  I  believe  it  will  also  l)e  found  to  hold  true  for  Dipsactigler 
itladeni  and  /).  pentagoiwUs  Alcocrk.  Possibly  the  group  to  which  sladenij  the  present  species,  and  that 
from  California  l)elong  may  be  sul)generically  different  from  pentagonalis.  Judging  from  the  figures, 
the  adambulacral  armature  of  the  last  species  is  considerably  different  from  the  present  species. 

The  anal  aj>erture  opens  directly  from  a  single  sac-like  intestinal  c<t»cnm,  which  lies  in  the  interra- 
dius  to  the  left  of  that  occupie<l  by  the  ma<lrt*poric  IxKly.  This  sac,  the  total  length  of  which  is 
about  two-thirds  the  minor  radius,  has  a  single  small  |x>cket-like  branch  at  one  side.  A  short 
intestine  joins  the  larger  sac  with  the  dorsal  stomach.  The  aperture  of  the  intestine  into  the  sac  is 
very  nearly  beneath  the  anus,  but  is  separated  from  the  latter  by  a  broad  fold  of  the  wall.  Mr.  Alcock, 
in  describing  Dijmiatster  siatirni  (Ann.  N.  H.,  ser.  6,  vol.  xi,  p.  87,  pi.  v),  states  that  the  anal  pore  is 
nf)t  in  connection  with  the  intestine,  and  includes  this  as  a  character  of  the  genus.  Inasmuch  as  the 
preH<»iit  HjHM'ies  is  very  closely  relateil  to  Hhdenij  and  consequently  undoubtedly  a  DipMcatter,  that 
chanicter  can  not  be  regarde<l  as  of  generic  importance. 

Sni)eranibula(!ral  plat^'S  are  feebly  develoixnl,  and  do  not  extend  far  along  the  ray.  They  are 
apparently  al>sent  from  the  first  few  anibulai'ral  plates. 

Ix)calities:  Tyi)e  (no."  21 151,  U.  S.   National  Museum)  from  station  3916,  south  coast  of  Oahn 

Island,  299-330  fms.,  gray  sand  and  mud;  l)ottom  temp.,  44°.     Taken  also  at  the  following  stations, 

in  all,  13  specimens: 

Record  of  localUien. 


station. 


Locality. 


FcUhnms. 

mn\ Northeast  approach  to  Pailolo  Channel,  hotween  Maul  and  ■    28S-284 

Molokai  isIandN.  j 

3S67 do 284-290 

ass  I do 2H4 -290 

[VMiA '  Stnilh  coast  of  Oahu  Island a(M-a08 

3910 do 


Nature  of  bottom. 


Gray  mud,  floe  aand. 

Fine  Mtnd.  mod. 
Oloblgerlna  mod. 
Fine  white  MUid  and  mud. 
Fine  gray  MUid  and  mud. 


Thin  species  is  most  nearly  related  to  DipmcaKter  siadnti  Alcock.     It  differs  in  the  inaiginal  plates, 
which  do  not  corre8i>ond  on  the  outi*r  thinl  of  the  ray,  but  alternate;  in  the  armature  of  theinfero- 
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marginaTis;  in  the  arrangement  of  spineleta  on  the  actinal  surface  of  the  adainbulacral  plates,  and 
especially  in  the  actinal  interradial  plates,  which  are  not  strongly  t^rinated,  as  in  siadeui.  The  dorsal 
stomach  in  nejuiotes  is  connecteil  with  the  intestinal  ojecum  by  a  short  intestine,  but  is  not  in  slmleui 
DipmcaMer  dadeni  was  dreilgeil  in  the  Andaman  Sea,  250  fathoms. 

Oenni  PATA0IA8TER,  new. 

Type  I\itnffiafier  nuttinffi,  new  species. 

General  form,  character  of  rays,  and  disk  a;*  in  Dipmciister.  Marginal  plates  also  similar  except 
that  in  the  interbrachial  arcs  and  on  the  ba^al  portion  of  rays  the  inferoniarginal  spines  form  a  trans- 
verse series  instead  of  being  mostly  crowdetl  at  the  aliactinal  end. 

Abactinal  surface  very  compact,  the  paxilhe  nmch  larger  than  in  Dipsarnsier^  more  cri)wde<l.  They 
are  flat-topped  and  have  a  central  group  of  alx^ut  15  to  40  granules  surrounde<l  by  a  very  numerous 
and  regular  marginal  series  of  elongateil  granules,  the  whole  resembling  a  eomixwite  flower.  In 
Dipmcofter  the  paxilla^  consist  of  many  capillary  spinelets  in  glomerular  tufts  on  a  slender  pedicel, 
and  have  a  quite  <lifferent  facies. 

Papular  pores  absent  from  median  radial  portion  of  rays,  and  from  center  of  disk.  They  do  not 
extend  beyond  the  madreporic  body  any  distance  towanl  center  of  disk.  In  Dipsficatier  the  papulae 
are  very  numerous  and  generally  distributeil. 

Actinal  interradial  areas  large.  Actinal  intermediate  plates,  adambulacral  plates,  mouth  plates, 
and  their  armature  essentially  as  in  Dijmiaufier. 

Su(>erambulacral  plates  present,  reduced  to  the  basal  half  of  ray.  Anal  opening  present;  connec- 
tion as  in  DipmcaMer  uesiotes.  Gonads  confined  to  interradial  areas,  not  fi»rming  a  longitudinal  series 
along  either  side  of  the  dorsal  integument  of  ray. 

Ma<lreporic  boily  large;  hidden  by  ]>axilhe  as  in  DiytmcoMer.     Xo  pedicel larife. 

This  genus  is  erecteii  on  the  strength  of  the  following  characters:  Distribution  of  gonads;  distri- 
bation  of  papube;  character  of  al>actinal  i)axilla^.  In  these  res^pects  it  differs  fn)m  Dipsacaxter.  From 
PlutonaMer  it  differs  in  respect  to  the  form  and  armature  of  the  marginal  plates,  and  from  Pnrfuttrf^ 
pecten  in  the  same  characters,  and  in  possessing  an  anal  aperture.  The  last  character  is  of  little 
importance  generically.     ParaMropecien  is  very  close  to  LeptychaMer. 

Patagriaster  nutting,  new  species. 

PI.  IX,  fig*..  2.  2a:  pi.  xil.  fig.  3;  pi.  xvil,  fig.  1. 

Rays  5.  R=42mm.;  r=14.5  mm.  R=2.9r.  Breadth  of  ray  at  liase  (between  first  and  secon<! 
Buperomarginals)  15  mm. 

Disk  large;  rays  stout,  tapering  from  a  broad  base  evenly  to  a  j>ointed  but  not  attenuate  extremity. 
Interbrachial  arcs  wide  and  rounded,  in  some  specimens  with  a  slight  tendency  to  become  angular. 
General  form  depressed  and  flat,  the  abactinal  area  as  a  rule  a  trifle  inflate4l;  actinal  surface  plane. 

Abactinal  paxillar  area  is  very  compact  and  uniform  in  character,  and  is  covered  with  close-set 
paxilUe  which  are  largest  along  the  margin  of  area  and  in  the  interradii,  where  they  are  arranged  in 
oblique  transverse  rows.  The  median  radial  portion  of  each  arm,  and  the  center  of  disk,  is  more  or 
less  conspicuously  marked  off  from  the  above  areas,  being  covered!  with  morecrowde<l  paxi  11a*  scarcely 
more  than  half  as  large  as  those  just  described.  Paxillje  of  the  central  j>ortion  of  disk  are  usually 
slightly  smaller  than  those  of  the  median  radial  area  of  rays.  Each  {mxilla  consists  of  a  stout  i>edicel, 
with  a  slightly  flaring,  circular,  nearly  flat  summit,  l)earing  a  crown  of  granuliforfn  spinelets,  the 
centrally  situated  ones  being  stouter  than  the  peripheral.  The  larjrer  paxilhe  l>ear  a  central  group  of 
upwanls  of  30  or  35,  surrounded  by  a  j)eripheral  series  of  ab<)ut  25  to  'M)  The  smaller  paxilhe  of  the 
anus  have  about  10  granules  in  the  central  group,  and  15  to  20  in  the  peripheral  series.  In  specimens 
fn.)m  other  localities  (e.  g.,  station  IiS3^))  the  paxilla»  do  not  average  s<.)  large,  having  20  to  25  as  the 
maximum  number  for  the  central  group  of  spineleU^.  In  these  specimens  the  summit  of  the  pedicel 
is  slightly  convex.  The  bases  of  all  the  pe<licvls  are  expande<l  into  roundish,  irregular,  or  stellate 
plates,  the  last  being  more  prevalent  in  interbrachial  arcs.  Papular  i)on»s  are  confined  to  the  area  of 
large  paxillie,  i.  e.,  the  margin  of  the  a!>actiTjal  area.  They  are  absent  from  the  median  radial  portion 
of  rays,  and  from  central  portion  of  disk.     Papula  large,  single. 
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Marginal  plates  are  prominent,  forming  an  angulated  margin  to  ray.  Superomarginals,  25  in  num- 
ber from  interrailial  line  to  the  extremity  of  ray,  are  confineil  to  the  abactinal  surface  beyond  the 
interradial  arc,  the  inferomarginals  defining  the  contour  of  ray.  They  are  subquadrate  in  the  outer 
half  of  arm,  but  oblong  in  interbrachial  arc,  and  form  a  low,  slightly  arched  bevel  to  abactinal  area. 
They  are  uniformly  covered  with  papilliform  granules  which  are  very  regular  and  resemble  the  cen- 
tral granules  of  papulae,  but  are  larger.  Deep  and  narrow  fasciolar  grooves  separate  the  exposed  surfaces 
of  consecutive  plates,  the  granules  covering  them  being  slightly  slenderer  than  the  others. 

Inferomarginal  plates  correspond  with  the  superomarginals,  and  extend  laterally  beyond  them, 
all  this  portion  being  the  8i)ecializeil  ridge  of  the  plate.  The  fasciolar  grooves  are  therefore,  as  m 
Dipmcaster,  very  deep  and  narrow.  Outer  end  of  each  plate  is  slightly  tumid,  the  appearance  being 
accentuated  by  the  tufts  of  spinules.  The  first  4  to  6  plates  bear  a  transverse  series  of  3  or  4  short,  stout, 
tapering,  flattened,  sharp  spinules.  The  other  plates  usually  bear  2  such  spinules  in  an  oblique  series 
on  the  abactinal  end  of  the  plate,  but  laterally.  Considerable  variation  exists  as  to  the  number  of 
these  spinules.  They  are  sometimes  reduce<l  in  size  and  crowded  toward  the  upper  end  of  the  plate 
(i.  e.,  on  first  4  or  6  plates)  and  the  inner  spinule  is  often  spaced  from  the  other  2  or  3.  The  general 
surface  of  the  inferomarginals  is  covered  with  pointe<l  squamiform  granules  which  are  enlai^ged  in  the 
neighborhood  of  the  spinules  to  form  a  small  tuft.  On  the  abactinal  surface  of  the  plate  the  granules  are 
similar  to  those  of  the  superomarginals,  and  in  the  fasciolar  grooves  they  are  slender  or  spinulifonn 
or  capillary. 

Adambulacral  plates  are  slightly  longer  than  wide  on  the  rays,  shortening  near  the  mouth  plates. 
Furrow  margin  convex.  Armature  as  follows:  (1)  A  furrow  series  of  7,  8,  or  9  long,  slender,  com- 
pressed, bluntly  pointed  spinelets,  radiating  only  slightly.  The  tips  form  a  convex  edge  to  the  comb. 
The  lateral  spinelets  are  often  conspicuously  shorter  than  the  others.  (2)  On  the  ray  the  actinal  sur- 
face of  each  plate  bears  8  or  9  shorter  tapering  spinelets,  disposed  usually  in  2  semicircular  rows,  those 
of  the  series  nearest  furrow  series  the  longer.  There  are  besides  3  to  5  still  smaller  spinelets  along 
both  adoral  and  aboral  edge  of  plate,  extending  over  the  grooves  which  separate  the  plates.  These 
grooves  are  continuous  with  those  passing  between  the  actinal  intermediate  plates,  which  in  turn 
communicate  with  the  much  deeper  furrows  between  the  expose*l  surfaces  of  marginals.  The  spinelets 
are  not  webbed,  however.  The  first  3  or  4  adambulacrals  ()08ses8  fewer  furrow  spinelets  (6  or  7) 
because  the  plate  is  shorter.  The  actinal  spines  are  less  crowded  (15  to  23)  and  are  arranged  in  a 
rather  definite  series  along  both  adoral  and  aboral  margins,  with  2  intermediate  transverse  or  obliquely 
transverse  series.  The  first  loniritudinal  actinal  series  is  sometimes  w^ell  defined  on  the  plates.  Many 
variations  in  arrangement  occur. 

Mouth  plates  are  prominent  actinally,  fairly  large,  the  expoeeil  surface  curving  strongly  dorsad 
toward  the  mouth.  Armature  consists  of  a  furrow  series  of  8  tapering,  long,  slender  spinelets,  bluntly 
pointed  and  increasing  in  length  toward  the  inner  angle.  The  inner  spinelets  are  slightly  flattened 
and  are  usually  turne<i  away  from  the  mouth,  but  the  outer  members  of  the  series  extend  about  half- 
way to  the  outer  end  of  plate,  U)  which  the  series  is  continued  along  the  margin  adjacent  to  first  adam- 
bulacral as  a  row  of  much  suialler,  slenderer,  spinelets  (8  to  10  in  number).  Actinal  or  exposed  sur- 
face bears  a  series  of  slender,  tapering,  bluntly  pointed  spinelets  along  margin  of  suture.  On  the 
mouth  angle  these  are  about  as  long  as  adjacent  marginals,  but  rapidly  decrease  in  length  as  they 
proceed  outward,  becoming  short  and  round-tipj)ed.  On  outer  half  of  each  plate  an  intermediate, 
subparallel,  an<l  similar  series  is  j)resent,  often,  however,  arranged  irregularly,  so  as  to  give  the  appear- 
ance of  2  intermediate  series.    Spinelets  of  mouth  angle  usually  appear  crowded  or  bunched  together. 

Actinal  interradial  areas  fairly  large,  j)aved  with  close-set  roundish  plates,  which  extend  nearly 
halfway  to  tip  of  ray  (to  ninth  inferomarginal  plate).  These  plates  are  arranged  in  series  extending 
from  inferomarginals  to  adambulacrals,  and  those  plates  adjacent  to  the  latter  are  larger  than  the 
others.  When  viewed  from  the  surface  toward  Ixxly  cavity,  the  plates  are  seen  to  be  imbricated,  the 
outer  end  of  each  being  slightly  elongated  and  overlying  the  inner  rounded  end  of  the  adjacent  plate. 
Regarde<l  from  the  actinal  surface,  it  is  the  inner  end  which  overlies  the  outer.  On  the  rays  this  inner 
end  is  somewhat  elongated,  and  the  series  adjacent  to  the  adambulacrals  slightly  overlaps  the  outer 
margin  of  the  latter.  Central  portion  of  each  plate  is  raised  into  a  regular  paxillar  tabulum  with  a 
convex  summit,  surmounted  by  a  radiating  central  group  of  6  to  10  short,  rounded,  subconical,  pointed 
or  blunt-tipped,  granuliform  spinelets,  with  a  peripheral  series  of  about  the  same  number  of  slender, 
slightly  longer  s?pmelets  placed  at  a  lower  level  on  the  pedicel  or  tabulum.     Often  the  central  and 
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peripheral  series  are  neariy  alike  and  form  a  coordinate  group.  Fairiy  well  defined  channels  run 
between  the  series  of  keels  or  pedicels,  interradially  from  inferomarginals  to  adanibulacrals. 

Superambulacral  plates  are  feebly  develope*!,  scarcely  more  than  rudiments,  the  series  extending 
about  one-half  length  of  ray,  and  al>sent  from  innermost  4  to  6  adambulacrals.  They  apf>ear  to  be 
l>etter  developed  in  medium-sizeil  than  in  fully  adult  si>ecimens. 

In  this  species  the  gonatls  are  clustered  on  either  side  of  the  interradial  line  and  do  not  extend  as 
a  longitudinal  series  along  either  side  of  the  me<iio-radial  line  far  into  the  ray,  as  in  DipmcaMer  nefiotes. 

Marlreporic  body  is  fairly  large,  nearly  hidden  by  paxilhe;  irregular  in  outline;  striations  radiating. 
Situate<l  slightly  nearer  to  margin  than  midway  l^etween  margin  and  center  of  disk. 

Color  in  life:  Abactinal  paxillar  area  cc>ral  red  over  area  occupied  by  small  paxillje,  becoming 
duller  or  grayish  coral  red  at  the  sides:  actinal  surface  creamy  white;  marginal  plates  the  same,  tinged 
with  pink.     Color  in  alcohol,  l>rownish  yellow  to  ashy  white. 

Young:  The  smallest  specimen  taken  measures  R  12  mm.,  and  r  5  mm.,  and  in  general  appear- 
ance is  very  like  the  adult.  The  difference  is  a  lack  of  enlarge<l  spinules  on  inferomarginal  plates. 
The  interradial  areas  are  already  well  developed,  and  paxillar  area  is  compact  as  in  adult.  Another 
specimen  of  nearly  the  same  size  possesses  a  single  enlarged  spinule  on  the  edge  of  the  ray. 

Localities:  Type  (no.  21152,  U.  S.  National  Museum)  from  station  4(181,  north  coast  of  Maui,  202-220 
fathoms,  gray  sand  and  foraminifera;  bottom  temperature,  51.7°;  abundant.  Taken  also  at  the 
following  stations,  in  all  414  specimens. 

Record  of  bji-alities. 


Station.  Locality.  Depth.  Nature  of  bottom. 


Faihoiiif. 

3836 South  coast  of  Molokai  Island 238-i'*v>  Brownish  grav  mud  and  sand. 

3919 South  coa.sl  of  Oahu  Island 257-2'JU  liray  sand. 

*M4 West  coast  of  Hawaii  Island 2Xi-19S  Fine  grav  sand. 

4082 North  coa.««t  of  Maui  Island 220-238  Grav  sand. 

■lOKJ do 238-2.T3  l)o. 

ill^ Northwest  coa.st  of  Oahu  laland 196-241  '  Coral  sand,  foraminifera. 

4116 do 241-2S2  Do. 

3472 South  coa.<t  of  Oahu  Island 295  Fine  white  sand. 


Thi.**  species  is  found,  therefore,  at  a  depth  of  about  250  fathoms  and  apparently  does  not  range 
much  over  30  fathoms  either  side  of  this  average.  It  was  taken  <»n  a  si>ei'ial  line  of  dreilgings  north 
of  Maui  which  were  made  for  the  purpose  of  determining  vertical  distribution. 

The  chief  differences  l^etween  this  and  the  foregoing  sj)ecies  have  already  iK^n  pointe<l  out.  The 
present  form  is  in  some  respects  interme<Jiate  l)etween  the  Astrui>ectinidie  and  Plutonasteridae. 

The  species  is  name<l  for  Prof.  Charles  Cleveland  Nutting. 

Family  LUIDIID.E  Verrill,  1890. 

Loidiidx  Verrill.  revision  of  certain  genera  and  species  of  starfishes,  with  description  of  new  forms.     <Trans.  Conn. 
Acad.,  vol.  X,  1»99,  p.  201.     Equivalent  to  Luidiinie  Sladen,  Challenger  Asteroidea,  18^9,  p.  244. 

Oenni  LUIDIA  Forbei 

Luidin  Forbes.  Mem.  Wern.  Soc..  vol.  viii,  1.S39.  p.  12:}. 

Key  to  Hairaiian  specUi*  of  Luklia. 

a,  Rays  more  than  5,  mottled  with  brown. 

b.  Pedicellariie  very  few;  abactinal  paxilhe  rounded,  with  one  or  two  prominent  spinules;  adam- 

bulacral  spines  4.     No  inferomarginal  |>e<licellaria* hymtris. 

66.  Pedicellarife  numerous,  conspi<-uoa*i,  2  to  4  between  inferomarginal  an<l  adambulacral  spines; 

the  latter  3  in  numlxr.     Inferomarginal  plates,  with  2  to  4  pe^licellarite magnijina. 

aa.  Ravs  constantlv  5. 

6.  Prominent  lateral  spines  to  ray ^ Luidia  sp. 

bb.  No  prominent  spines  on  ray brevispina. 
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Luidia  hystrix,  new  species. 
PI.  xui,  figs.  1,  2;  pi.  xrv,  figs.  1,  2;  pi.  xvi,  flg».  2,  2a. 

Rays  8.  R  =  195  mm.  (longest  ray,  the  shortest  R  being  178  mm.)  r  =  19  mm.  R  =  10.2  r. 
Breadth  at  wi(le:^t  ])art  near  liase  20  mm. 

Rays  very  elongate  in  projwrtion  to  disk,  slightly  swollen  above  base,  and  thence  very  gradually 
tapering  up  to  the  bluntly  j)ointed  extremity;  robust,  depressed,  with  well-rounded  sides.  Abactinal 
surface  more  or  less  flattened  on  disk;  convex  on  rays,  but  flattened  or  even  slightly  concave  along 
median  radial  line.  In  young  specimens  rays  are  always  strongly  convex  above.  Actinal  surface 
rounded,  the  ambulacral  furrow  broad  and  tube  feet  very  large,  with  conical  sacking  disks. 

Paxillas  of  al)actinal  area  large,  crowded  on  disk,  and  there  without  definite  arrangement.  They 
are  arranged  in  <lefinite,  spaced,  longitudinal  rows  along  rays,  except  in  a  narrow  median  radial  area, 
where  they  are  more  crowded  and  not  so  regular.  On  either  side  of  this  median  radial  area  one  can 
count  6  regular  longitudinal  series  of  paxilUe  on  the  basal  (lortion  of  ray  and  5  over  the  remainder. 
Paxilla^  are  rotund  to  slightly  sub(]uadrate  at  the  margins  of  area.  Nearly  all  paxillse  of  rays  except 
the  series  adjacent  to  inferomarginal  plates  and  those  of  distal  portion  of  .median  radial  area  bear  a 
robust,  upright,  tapering  sharp  thorn  or  si)inule,  about  2  to  2.4  mm.  in  length,  placeil  in  center  of 
tabulum;  those  of  the  median  radial  area  (proximal  portion)  are  shorter  (1.5  mm.).  This  spinule  is 
surrounded  by  5  to  8  or  10  robust,  cylindrical  or  davate,  obtusely  tipped,  papilliform  spinelets, 
placed  also  on  the  tabulum.  External  to  these  on  the  periphery  of  tabulum  are  15  to  25  (usually 
about  17  or  18)  slender  papilliform  spinelets,  usually  somewhat  irregular  in  thickness.  Paxilhe  of 
the  series  adjacent  to  marginal  plates  are  very  slightly  smaller  than  the  others  and  lack  the  central 
spinule.  Not  infrequently  paxilhe  of  the  regular  spinulated  series  also  lack  the  spinule,  but  in  other 
respects  they  resemble  the  spinopaxillie.  Occasionally  paxillte  of  disk  bear  a  short  conical  spinelet, 
but  most  of  them  have  instead  8  or  9  cylindrical  flat-topped  granuliform  spinelets  in  the  center  of 
tabulum,  surrounded  by  a  peripheral  series  of  20  to  25  much  slenderer  ones. 

Inferomarginal  plates  are  very  numerous,  short,  and  wide,  each  with  a  special  raised  ridge, 
between  which  are  deep  fasciolar  grooves.  Plates  bear,  along  the  median  line,  a  transverse  series  of 
4  or  5  (rarely  6)  long,  slightly  curved,  very  sharp,  rather  delicate  spines.  These  increase  in  size 
toward  outer  edge  of  i)late,  the  inner  2  being  usually  much  smaller  than  the  outer  3,  the  median 
spine  of  which  is  longest.  Toward  base  of  ray  there  is  less  differem;e  between  the  inner  and  outer 
spines,  although  the  inner  2  are  always  much  smaller.  The  elevation  or  keel  of  the  plate,  upon 
which  the  spines  are  borne,  is  l)or<lered  by  long,  slender  spinelets,  a  few  standing  on  the  exposed 
surface,  between  the  sjnnes.     Sides  of  fascriolar  grooves  are  covered  with  capillary  spinelets. 

Adambulacral  plates  are  wide,  but  short,  as  seen  on  the  actinal  surface,  and  are  united  by  broad 
bands  of  integument.  The  armature,  which  is  lx)rne  on  a  sort  of  keel,  consists  of  4  spines,  of  which 
3  fonn  a  regular  transverse  row,  the  median  being  longest  and  furrow  spine  shortest  The  fourth 
spine  is  situated  between  the  outer  two,  but  adorally  and  out  of  line  with  the  series.  Near  base  of 
ray  a  fifth  spine  is  added  to  outer  end  of  regular  series,  and  sometimes  a  smaller  spinule  stands  in  line 
with  the  odd  sj>ine,  which  is  about  the  length  of  the  furrow  spine  or  shorter.  Furrow  spine  is 
slightly  curve<i,  compressed,  and  salwr-like.  The  outer  spines  are  faintly  curved  at  the  base,  are 
tapering,  bluntly  pointtni,  and  usually  <lirecte<l  away  fn)m  the  furrow.  External  to  the  outermost 
spine,  about  midway  l>etween  it  and  the  innennost  inferomarginal  spine,  is  a  radiating  group  of  8  or  9 
ciliary  spinelets  of  different  sizes.  In  the  midst  of  these  there  is  sometimes  an  inconspicuous 
3-jawe<l  pedicellaria,  fairly  wide  at  l)ase,  but  with  ta{)ering,  bluntly  pointed  jaws,  scarcely  one-thini 
the  length  of  adjacent  adambulacral  spine.  These  peiiicellariie,  of  which  there  is  never  more  than 
one  to  a  segment,  are  not  numerous,  being  present  on  alx)ut  half  the  adambulacrals  of  some  arms  and 
almost  absent  fr<.>m  otliers. 

Mouth  plates  are  long  and  narrow.  Along  the  margin  are  about  8  long,  slender,  pointed  spines, 
which  increase  in  length  toward  tlie  inner  end  of  the  plate,  the  innermost  spine  being  longest,  flattened, 
and  directed  toward  center  of  actinostome.  The  a<ljacent  spine  is  also  frequently  flattened.  Parallel 
with  this  series,  an<l  close*  to  it,  on  actinal  surface,  is  another  series  of  4  similar  spines.  Frequently 
this  second  series  is  more  or  less  irregularly  grou{)e<l  in  with  the  first.  True  nuuginal  spines  are 
found  on  side  of  plate,  one  near  base  of  the  big  inner  spine,  and  3or  4  in  a  cluster,  considerably  higher 
up,  al)out  midway  Wtween  the  first  an<i  the  roof  of  the  furrow. 


THE   STARFISHES    OK   THE    HAWAIIAN    ISLANDS.  1033 

Actinal  inteiradial  areas  small;  there  are  apparently  about  4  platen,  each  Ijearinjr  a  tuft  of  long 
slender  jspinelet^  surrounding  a  central  spine. 

Madreporic  body  hidden  by  paxill*. 

Color  in  life:  Above,  cream  color,  mottled  with  burnt  sienna  and  chocolate;  l)elow,  white.  Spines 
white.  Ambulacral  feet  whitish,  with  sucking  disks  of  orange  yellow.  In  young  individuals  the 
chocolate  color  tends  to  fonn  3  cross  bands  on  arms,  a  broad  one  near  tip,  one  alx)Ut  the  middle  of 
ray,  and  the  third  at  base;  the  last  connei^t'*  with  an  indefinite  ring  of  mottling  about  disk.  Center  of 
disk  brown. 

Young:  In  very  young  individuals  the  abactinal  spinules  are  entirely  absent,  as  might  l>e  expected. 
The  smallest  specimen  has  R=15  mm.,  and  r=6.5  mm.;  10  rays.  Another  young  specimen,  slightly 
larger,  has  a  smaller  disk  and  8  rays.  In  the  young  the  inferoraarginal  and  adambulacral  spines  are 
relatively  smaller  than  in  the  ailult,  the  outermost  spine  of  the  former  series  l>eing  the  largest,  the 
remainder  quite  insignilicant.  Pedic-ellarije  are  entirely  alwent.  In  a  si>ecimen  with  R=73  mm.,  the 
abactinal  spinules  have  appeared  on  all  the  series  of  paxilhe,  uf>on  which  they  are  present  in  the 
adult;  but  the  spinules  are  much  smaller  than  in  the  fully  adult.  Judging  from  a  slightly  smaller 
specimen  than  this,  the  spinules  appear  first  on  the  innermost  regular  series  of  paxilhe,  and  thence 
spread  over  the  rest,  never  ap(>earing  on  the  marginal  row.  Mo?t  of  the  regular  series  have  sulxjuad- 
rate  paxilUe,  which  become  more  and  more  rounded  toward  me<lian  ratiial  line.  The  inferomai^nal 
spines  are  practically  like  those  of  the  adult,  the  innermost  2  V)eing  a  little  weaker.  On  these  inter- 
mediate specimens  the  atlambulacral  armature  is  as  in  the  adult,  except  that  i>edicellaria?  are  very 
much  lesB  numerous. 

Localities:  Type  (no.  21153,  U.  S.  National  Museum)  from  station  3876,  Auau  Channel,  l>etween 
Maui  and  Lanai  islands,  28  to  43  fathoms,  sand  and  gravel;  lx>ttom  temperature,  74°.  Taken  also  at 
the  following  stations,  11  si>ecimens  in  all: 

Record  of  localities. 
Station.  Locality.  D€plh,  Nature  of  bottom. 


Falhitm*. 

3861 Pailolo  Channel 30-.V2  Fine  sand,  small  pebbles,  coral. 

S9K7 Sou thea.«(t  of  Kauai  Island n^-oO  Coral  fragments,  coarse  coral  sand. 

4081 Penguin  Bank,  south  of  Oahu  Island 27-28  Coral,  line  coral  sand,  foraminif era. 

4082 .do -27-29  Do. 

4084 do -28-14  Do. 

4168 Vicinity  of  Bird  Island '20-21  Coral  sand,  foraminifera. 

! 

This  species  is  most  nearly  relates!  to  Luidia  a^jyera  JSladen,  taken  by  the  Challenger  Expedition  off 
Samboagan,  and  Tablas  Island,  Philippine  Group,  and  north  of  Admiralty  Island,  the  vertical  range 
being  10  to  150  fathoms.  Both  species  are  related  to  Luidia  maculata  Muller  and  Troschel,  as  well  as 
to  the  following  species,  Luidia  maguifica.  Luidia  hyslrix  differs  from  a^pera  in  the  character  of  the 
adamVjulacral  armature  and  abactinal  paxilla^.  In  aspera  only  3  inner  rows  of  i>axilla?  are  spiniferous. 
Our  species  has  an  extra  spine  to  the  a<lambulacral  armature,  and  fewer  pedicel lariie,  there  being 
never  2  between  the  inferomarginal  and  adambulacral  spines  as  in  ojtjtrra. 

A  yoong  specimen  was  found  to  have  engulfeil  a  young  eea-urchin  and  a  small  colony  of  polyzoa. 

Luidia  xnagnifica,  new  species. 

PI.  XV.  fip».  1-3:  pi.  XVI,  figs.  1.  la. 

Rays  10.  R=330  mm.;  r=41  mm.;  R=8r.  Breadth  of  ray  at  widest  part,  near  l>ase,  37  mm. 
The  outer  thinl  of  the  two  unbroken  arms  has  been  regeneratetl,  and  although  they  are  nearly  the 
diameter  of  basal  portion,  they  are  probably  considerably  shorter  than  in  life. 

Rays  very  elongate  in  proportion  to  disk;  cx>nsiderably  wider  alx)ut  30  mm.  from  l>ase  than 
directly  at  junction  with  disk.  They  taper  very  gradually  to  a  bluntly  pointed  extremity,  and  are 
robust,  depressed,  with  well  roundeii  sides.  Al>actinal  surface  c-apable  of  inflation,  but  flattened  on 
disk;  convex  on  rays,  but  flattened  or  even  slightly  concave  along  median  radial  area.  Actinal  sur- 
face with  roanded  borders.  Ambulacral  furrow  wide,  the  tube  feet  very  long,  with  comparatively 
small,  ovoid  sacking  disks.     Pedioellari^  very  numerous  on  actinal  surface. 
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Paxillae  of  abactinal  area  are  large,  roundish  on  disk,  and  very  crowded;  on  rays  arranged  in  6 
regular  longitudinal  series  at  either  side,  Ixjcoming  reduced  to  5  on  outer  part  of  ray.  In  these  regu- 
lar series  the  paxillne  are  very  sharply  quadrate,  but  over  a  fairly  wide  median  radial  area  they  are 
rounded  in  outline,  considerably  smaller  than  those  of  the  regular  series,  are  crowded,  and  have  no 
definite  arrangement.  At  base  of  ray  paxilhe  of  all  6  longitudinal  rows  bear  a  tapering,  sharp,  stout, 
often  slightly  curved  spinule  or  thornlet,  those  on  inneniiost  series  longest  (2  to  4  mm.),  thence 
decreasing  in  size  toward  margin,  being  usually  quite  short  on  outer  2  rows.  On  outermost  of  mar- 
ginal series  (corresponding  to  the  alx)rted  superomarginal  plates)  there  is  now  and  then  a  central 
spinule  as  long  as  any  of  the  innermost  series.  On  outer  part  of  ray  beyond  middle  there  are  about  3 
definite  longitudinal  rows  of  spinules.  The  spinule  is  borne  usually  near  inner  edge  of  quadrate 
tabulum,  or  near  the  al)oral  inner  comer,  seldom  in  the  center.  £xpoeed  surface  of  tabulum  is  only 
slightly  convex,  and  bears  20  to  25  stout,  subclavate,  papilliform  spinelets,  which  become  much 
heavier,  rather  fiat-topped,  and  granuliform  towarti  the  center,  where  they  often  have  the  appearance 
of  being  bent  the  same  way  that  the  spinule  is  directed — namely,  diagonally  toward  inner  aboral  cor- 
ner of  plate.  Periphery  of  tabulum  bears  a  series  of  numerous,  blunt,  much  slenderer  spinelets. 
Paxilhe  of  median  radial  areas  and  disk  lack  enlarged  spinule,  are  roundish,  and  smaller.  The  cen- 
tral group  of  spinelets  is  also  more  regular,  increasing  in  size  toward  the  center,  where  they  are  rather 

flat-toppeil,  clavate,  and  granuliform,  resembling  the 
large  end  of  an  apothecary's  pestle  in  miniature. 

Inferomarginal  plates  very  numerous,  short,  and 
comparatively  wide,  each  with  a  special  ridge,  sepa- 
rated from  that  adjacent  by  an  unusually  deep  and 
wide  fasciolar  groove.  Armature  consists  of  a  trans- 
verse, regular  series  of  5  or  6  spines,  of  which  the  outer 
2  or  3  are  longer  than  the  inner.  The  former  are  long, 
slender,  tapering,  very  sharp,  and  slightly  curved. 
Three  is  the  most  frequent  number;  the  longest  { 7  to 
9  mm. )  is  sometimes  the  outer  ( when  there  are  but  2 
enlarged  lateral  spines),  sometimes  the  median,  but 
there  is  little  difference  in  the  length  of  the  three. 
The  inner  2  or  3  of  the  group  of  6  are  often  augmented 
by  several  auxiliary  spinules.  This  group  is  less 
Luidia  magnifica.  Inferomarginal  and  adambulacral  regular  than  the  outer  spines,  the  spines  being  much 
platens,  removed  to  show  nellnal  intermediate  ohsI-  pmaller,  tapering,  with  usually  an  expanded,  flat, 
cic-8  (a.  6..  c).   ad..  Adambulacral  plate;  ad  n>,   chisel-like  tip.    The  plate  is  fringed  by  stout  pointed 

adambulacral   Hpine**;    inf.,    inferomarginal   piate;        .i,        ,  .l^.l•  i.t  -i  ^ 

mpra-am.,  supraambuiacrai  plate  (end  only),  x  4.      ^pjnelets,  of  considerable  Size,  which  are  also  scattered 

over  surface  of  plate  between  the  large  spines.  Here 
they  are  unequal  in  size,  and  irregular  in  distribution.  In  addition  there  is  1  (or  rarely  2)  3-jawed 
pedicellaria  between  the  large  lateral  spines,  making  2  or  3  for  each  plate.  These  pedicellaria?,  which 
are  not  to  Ije  confused  with  the  larger  ones,  found  in  the  interval  between  the  adambulacral  and  inner- 
most inferomarginal  spincH,  are  sessile,  with  a  fairly  broad  base  and  blunt  tip,  being  roughly  conical. 
Armature  of  adambulacral  plates,  which  is  borne  on  a  transverse  keel,  consists  of  3  spines,  placed 
one  behind  the  other,  the  median  longest.  Furrow  spine  flat,  saber-like,  and  bluntly  pointed.  The 
next  two  are  close  together,  and  separateii  from  furrow  spine  by  an  interval.  They  are  long,  straight, 
ta{>ering,  round  tip{)ed,  and  usually  bent  away  from  furrow.  An  inconspicuous,  short,  blunt,  flat 
papilla  is  situated  on  adoral  side  of  base  of  outermost  spine.  External  to  the  latter,  between  it  and 
inferomarginal  spines,  is  a  row  of  3  (occasionally  4,  or  at  end  of  ray  2)  large  3-jawed  pedicellari«e, 
which  increase  in  size  outward,  the  outermost  l)ejng  situated  on  a  slightly  greater  prominence  than 
the  others.  The  innermost  is  situated  just  external  to  the  outermost  adambulacral  spine,  and  reaches 
nearly  halfway  to  top  of  this.  Each  ixxiicellaria  is  perched  on  the  top  of  a  discrete  ossicle  shaped 
very  much  like  the  shaft  of  a  paxilla.  The  inner  2  (6,  r,  see  fig.)  rest  on  the  surface  of  the  adambu- 
lacral plate,  ])ut  the  bottom  of  the  outermost  and  largest  is  bent,  and  is  wedged  between  the  adambu- 
lacral and  inferomarginal,  representing  the  usual  actiiml  intermediate  plate,  evidently.  These  ossicles 
are  immersed  in  muscle,  and  are  nc»t  readily  comprehendeii  unless  treated  with  hotcaostie  potash. 
They  rei)resent  really  3  longitudinal  series  of  actinal  interme<liate  plates,  something  very  unusual  for  this 
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gemis.  Each  pedicellaria,  perched  on  the  knob-like  tip  of  its  ossicle,  is  surrounded  by  a  circle  of  5-10 
papilliform  spinelets  of  une<]ual  lengths,  the  longes^t  often  reaching  nearly  to  tip  of  pedicellaria.  The 
latter  has  a  rather  broad  base,  with  bluntly  tipped  jaws,  which  are  about  IJ  to  2  times  as  long  as  the 
extreme  width  of  base.  These  jaws  are  often  slightly  twi8te<]  at  tips,  like  the  opening  bud  of  a  flower, 
which  indeed  the  pedicellaria  somewhat  resembles,  the  similarity  being  increased  by  the  calyx-like 
circlet  of  spineleb?  already  mentioneil.  The  outermoj^t  pedicellaria  of  this  group  is  always  largest, 
being  usually,  exclusive  of  its  pedicel-like  base,  1.5  to  2  mm.  long. 

Mouth  plates  long  and  narrow.  The  2  inner  angle  spines  are  long,  flat,  round-tippe<l  or  subtrun- 
cate,  much  stouter  than  any  others  of  the  plate,  and  directed  toward  center  of  actinostome.  The  true 
furrow-series  is  continued  toward  the  end  of  first  ambulacral  plate,  in  about  3  groups,  each  of  2  papil- 
liform gpinelets.  One  of  these  spinelets,  adjai^nt  to  the  tooth,  is  enlarged,  flattened,  about  half  as 
long  as  tooth.  Extending  along  margin  of  actinal  surface  of  plate  is  an  irregular  series  of  long  spines, 
tapering  and  slender,  and  often  slightly  flattened  at  tip.  They  decrease  in  size  toward  outer  end  of 
plate,  where  there  is  also  a  marginal  fringe  of  spinelets,  extending  inward  along  side  of  groove  adja- 
cent to  first  adambulacral.  The  superficial  series  might  l)e  regardeil  as  2  irregular  series  on  the  outer 
part  of  plate.     Actinostome  large. 

Actinal  interradial  areas  practically  absent,  the  adambulacrals  of  adjacent  rays  with  their  large 
peilicellarise  touching  each  other. 

Madreporic  body  entirely  hidden  by  paxillae. 

Color  in  alcohol,  yellowish  brown,  mottled  with  darker;  in  life  probably  similar  to  the  foregoing 
species. 

Locality:  Type  (no.  21154,  U.  S.  National  Museum)  from  station  3849,  south  coast  of  Molokai 
Island,  73  to  43  fathoms,  coarse  sand,  broken  shells,  coral;  1  specimen. 

This  very  distinct  species  is  related  to  Luidia  macitlata  and  Luldia  mtpera^  as  well  as  to  the  fore- 
going sp€K»ies.  From  the  last  2  it  differs  i>articularly  in  the  character  of  the  adambulacral  armature 
and  in  the  presenc-e  of  3  longitudinal  series  of  actinal  interme<liate  ossicles,  and  probably  also  from 
maculfita  in  these  respects.  I  have  been  oblige<i  to  rely  upon  the  original  description  of  macxdnta 
(System  der  Asteriden,  p.  77),  which  is  none  to<j  satisfactory,  and  upon  the  critical  remarks  of  Perrier 
(Revision  des  Stellerides,  p.  338).  So  far  as  I  am  aware,  no  one  has  figure<l  maculata,  the  type  of 
which  came  from  Japan.  Neither  Mullerand  Troschel  nor  Perrier  mention  abactinal  spines  or  the 
pedicellariae  of  the  inferomarginal  plates,  so  I  am  forced  to  conclude  that  these  are  not  present  on 
maculata.  Nor  is  it  clear  from  the  original  description  whether  the  large  actinal  pedicellariae  follow 
the  adambulacral  spines  or  are  among  them.  Perrier  says  they  follow  the  spines,  while  Muller  and 
Troechel  state  that  they  are  among  or  between  [zwischen]  them.  While  magnifica  differs  from  mtpera 
in  the  same  respeits  as  from  hystrix,  it  may  not  l)e  amiss  to  detail  some  of  the  differences  which  sepa- 
rate it  sharply  from  maculata. 

Luidia  maculata.  '  Luidia  mafmifica. 

NoenlaixCv.  gplnules  on  abactinal  paxillse.  '      Four  to  6  lateral  series  of  abactinal  paxillae  with  enlarged 

jspintiles. 
Adambulacral  armature  consisting  of  one  furrow  and  3  or        Adambulacral  armature  of  1  furrow  and  2  actinal  spines. 
4  actinal  spines*. 
Pedicellariae  slender.  3-4  times  as  long  as  broad.  Pedicellaria-  U  to  2  times  as  long  as  broad.  3  in  number, 

in  a  definite  series  external  to  adambulacral  spines. 
A  single  series  of  actinal  intermediate  oissicles.  Two  to  4  <^?rics  of  actinal  interme<Jiate  ossicles,  each  ossicle 

bearing  a  pedicellaria. 
Inferomarginal  spines  2-3,  the  innermost  longest.  Inferomarginal  spines  about  5.  the  outermost  longest:  the 

inner  2  with  flattene<l  chisel-shaped  tips. 
No  pedicellarise  on  infen^marginal  plates.  Three  or  sometimes  2  or  4  pedicellariae  on  inferomarginal 

plates  between  the  large  lateral  spines. 

The  inferomarginal  plates  of  this  form  are  relatively  rather  small.  The  actinal  interme<liate 
ossicles  are  aberrant  also.  The  interval  l)etween  successive  segments  of  the  ray  is  comparatively  very 
large,  and  filled  with  muscle.  This  fact,  combined  with  the  arrangement  of  actinal  plates,  gives  a 
great  degree  of  flexibility.  Professor  Verrill,  to  whom  I  sent  a  iK^rtion  of  an  arm  for  inspection, 
writes  that  he  believes  this  species  can  swim  fapidly,  u^^ing  its  large  ambulacral  feet  as  paddles,  as  he 
has  seen  Luidia  clathrata  do.     The  tube  feet  are  verv  laive. 
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This  is  a  remarkably  large  species.  The  type,  if  perfect,  would  measare  over  2  feet  in  diameter. 
It  is  thus  nearly  as  large  as  a  specimen  of  X.  mvignyi^  with  9  arms,  recorded  from  Mauritius,  the  shortest 
ray  of  which  was  'SbO  mm.,  the  longest  370.  Prof.  F.  J.  Bell  has  referred  to  this  specimpn  as  the 
largest  starfish  on  record.^ 

Luidia  sp. 

In  the  collection  there  is  a  single  specimen  of  a  young  Xuic/ia,  which  can  not  be  positively 
determined  on  account  of  its  email  size.  R=20  mm. ;  r=4  mm.  R=5r.  Rays  5,  very  gently  tapering; 
abactinal  area  convex.  Paxillse  are  arranged  in  4  regular  rows  at  either  side  of  arm.  These  would 
apparently  have  become  subquadrate.  ThotHi  of  median  portion  of  arm  are  round  and  likewise  rather 
regularly  arranged.  Inferomargiual  plates  with  a  single,  prominent,  slender,  slightly  flattened  spine, 
about  as  long  as  width  of  plate,  forming  a  Maries  along  margin  of  ray.  Actinal  surfoce  of  plate  with 
numerous  slender  spinelets,  but  none  large  enough  to  form  a  companion  spine.  Adambulacral 
armature  consists  of  a  long,  slender,  flattened,  slightly  curve<l  furrow  spinelet,  and  2  actinal  spinelets 
in  a  regular  transverse  series,  besides  1  or  2  shorter  spinelets  situated  adorally  to  the  latter.  Occasion- 
ally a  long  2-bladed  pedicellaria  takes  the  place  of  one  of  these  latter  spinelets,  but  as  yet  pedicellarise 
are  rare.  The  dredge-station  record  is  missing,  but  the  specimen  was  probably  taken  from  Penguin 
Bank,  south  of  Oahu,  in  a  depth  of  al)out  25  fathoms. 

This  specimen  appears  to  belong  to  an  undet»cribeil  species  very  closely  allied  to  Luidia  forjirifer 
Sladen,  from  Torres  Strait,  6  fathoms,  and  the  Arafura  Sea  near  entrance  to  Torres  Strait,  28  fathoms. 
(Sladen,  Challenger  Asteroidea,  p.  2H0.) 

Luidia  brevispina  Lutken. 

Luidia  brei'ijipina  LOtken,  Fortsattc  kritifike  og  bcflkrivende  Bidrag  til  Kuudskab  on  Sdatjemerne.  <VidenBkabeliffe 
Meddelelwr,  1871.  p.  28«.    Perrier.  Revision  des  Stell«JrideH,  1875.  p.  :«7. 

This  species  is  recorded  by  Perrier  (1.  c.)  fn>m  the  Sandwich  Islands,  where  9  specimens  were 
collected  by  Mr.  Ballieu,  and  receiveil  by  the  Museum  d'Histoire  Naturelle  de  Paris  in  1876.  No 
examples  were  secured  by  the  All)atross  Expe<lition. 

Family  PSEUD  ARCH  ASTER!  D.E  Fisher,  1905. 

Pscudarchasterinni  Sladen,  Challenger  Anteroidea,  1889,  p.  109;  emended.  •  Verrill.  Trans.  Conn.  Acad.,  vol.  x,  1899,  p.  187. 
Afltroguniinai  Perrier,  Exped.  Scientif.  Travailleur  et  du  Talisman.  Echinodermeti,  1894,  pp.  387,  888. 
PseudarchaMterida:  Fisher,  Bull.  Bureau  of  Fisheries,  vol.  xxiv,  1904  (1905),  p.  903. 

Oenui  P8EUDABCHA8TEB  Bladen. 

P»  udarrhafler  ir>\A(\i'n,  in  Narr.  Challenger  Exped..  vol.  1.  ix^'i.  p.  til7. 

Aittroffonium  b  iVrrier  (non  Miiller  and  Tnjsehel)  Expe<l.  Scientif.  Travailleur  et  du  Talisman,  Echinodermet,  1894,  p.  338. 

Keif  to  Hawaiian  Hj}eries  of  PseudarchaMer, 

a.  Rays  shorter;  no  enlarged  spinules  on  the  actinal  intermediate  plates myobrachiuM 

an.  liavH  loiij^rer;  enlarge<l  spinules  on  the  actinal  intermediate  plates jordani 


a  Bell,  Ann.  N.  H.,  Her.  (J,  \o\.  in,  1889.  p.  222. 

''The  Mubstitiition  oi  tl^e  name  Astrogonnun  for  Pitcudarchaettr  Sladen  i.s  wholly  unnecessary  and  anwanmnted.  AUro- 
lionium  wa.s  tirst  pr()|K>sed  by  Miiller  and  Tn>s<;hel  (Synteni  der  Asterideii,  1842.  p.  52)  and  included  4  geneim — Hippatteria 
Gray,  Goniastcr  Aga-^siz.  IhuUifjonanter  Gniy.  and  Tottia  Gniy— all  of  which  are  now  recognised  and  in  current  use.  The 
genius  wa.s  thus  a  coiiip(»site  group  without  a  definite  type.  In  1847  and  1866  Gray  used  the  name  in  a  more  restricted 
.sense,  including  forms  now  referred  to  7>>^<(i  (or  to  PtntngounMer,  according  to  the  point  of  view),  such  as  Tbsia yraiMiiartf 
(Ketzius),  and  to  the  Odont(vUrid:r,  a8  AcwIontaitUr  miliarim  ^Gray)  Verrill.  If  it  were  used  at  all  it  woakl  De  applied,  with 
very  questionable  propriety,  to  the  group  containing  the  AnUriag  granuUiris  of  Retxius,  which  belongs  to  the  prevtoasly 
described  Tofia.  But  as  AHtrofumium  was  an  artificial  group,  n  synonym  of.  say,  Ilippanieria,  or  of  any  one  of  the  other  S 
above-mentioned  geiieni,  the  name  should  be  discarded  for  all  time,  on  the  ground  of  "once  a  synonym,  alwajv  a 
synonym." 

However,  in  1hs<j  Sladen  incorrectly  restricted  Astropvnium  to  (Jray's  genu8  Pentagfmatter. 

rerrier  in  is*>i  tmnsferred  the  name  to  an  entirely  different  group,  one  unknown  to  either  Miiller  and  Troschel 
or  Gray,  namely,  to  Piifudtirrhastrr+Aphrfniitimtitr  Sladen.  Bolh  of  these  names  are  perfectly  tenable,  and  the  oourae 
of  I'errier  is  wholly  contrary  to  the  most  widely  accepted  laws  of  nomenclature.  AttrogotUum  has  been  used  by 
several  authors  since  1894  in  place  of  Pitcudarchiutkr,  the  correct  name  of  the  group.  (See  Verrill.  Trans.  Conn.  Acad. 
XX.  1S9*>.  p.  149.) 
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Pseudarchaster  myobrachius,  new  species. 
PI.  X.  fijrs.  6,  6a:  pi.  xix,  1,  la-c. 

Rays  5.  R  =  34  mm.;  r  =  13  mm.  R  =  2.61r.  Breadth  of  ray  at  base,  between  second  and  third 
siipen)marpinal,  12  mm.;  halfway  to  tip,  7  mm. 

Rays  rather  narrow  and  short,  slightly  tapering  after  the  basal  expansion  to  a  ix)inte<i  extremity. 
Interbrachial  arcs  wide  and  well  rounde<l,  s<^>  that  base  of  rays  is  brr»ad.  Margin  of  rays  evenly 
rounded,  more  l)eveled  on  disk. 

Abactinal  paxillar  area  compact  and  uniform:  very  narrow  on  rays,  consisting  of  only  three  rows 
of  plates  on  outer  half,  where  it  is  less  than  half  as  wide  as  a  sui>eromarginal.  PaxilUe  roundish  to 
subpolygonal,  close-set,  and  not  arrange*!  with  any  great  regularity.  The  pe<licel  is  sunnountel  by 
12  to  18  coordinate*!,  short,  truncate,  3-  or  4-sided  spinelets,  prismatic  in  apfM.*arance.  A  few  of  the 
perijiheral  spinelets  are  usually  noticeably  smaller  than  others.  Paxilhe  «!ecrease  in  size  t^wani 
margin  and  on  rays,  where  there  is  usually  only  1  central  spinelet  with  7  to  9  surrounding  it.  A  well- 
defined  groove  is  present  between  the  paxillar  area  and  marginal  plates.  Papuhe  absent  from  distal 
half  of  ray. 

Superomarginal  plates,  23  in  number  from  me<lian  interradial  line  to  extremity  of  ray,  form  a 
broad,  conspicuous  margin  to  abactinal  area.  Length  in  interbrachial  arc  less  than  on  ray  (except 
outer  fourth).  Plates  are  covere<!  with  a  close  i)olygonal  granulation,  the  granules  increasing  in  size 
and  becoming  leas  crowded  toward  outer  end  of  plate.  A  marginal  series  of  much  smaller  granules 
gurrt)um!ing  each  plate  is  clearly  distinguishable.  Plates  of  outer  half  of  arm  have  an  oval  naked  spot 
on  middle  of  dorsal  aspect.  This  area  begins  on  ninth  or  tenth  superomarginal  and  is  present  on  9  or 
10  plates.     The  la«t  (distal)  few  plates,  being  very  small,  are  completely  covemnl  with  granules. 

Inferomarginal  plates  cx)rrespond  in  number  to  superomarginals,  and  encroach  rather  more  upon 
actinal  area  than  do  the  latter  upon  aljactinal.  Plates  in  interbra^'hial  arc  are  conspicuously  shorter 
than  those  on  ray.  They  are  covere<l  with  numerous  granules,  which  increase  conspicuously  in  size 
toward  outer  margin  of  plate.  Most  of  the  granules  are  flat-topj^ed,  roundish,  or  polygonal,  but  many 
show  a  tendency  to  become  squamiform.  Plates  of  interbrachial  arc  bear  a  me<lian  transverse  series 
of  4  flattened,  tapering,  sharp  spinelets  which  have  a  swollen  base  and  are  closely  appresse*!  to  the 
plate.  These  are  reduced  in  numl)er  to  3  and  2  on  ray,  and  finally  to  one  on  outer  part.  The  series  is 
well  spaced. 

Adambulacral  plates  have  an  angular  furrow  margin,  the  apex  of  which  is  nearer  adoral  than 
aboral  side.  The  armature  consists  of  a  furrt^w  series  of  6  or  7  short,  roundly  truncate,  flattened 
spinelets,  4  of  which  are  on  that  side  of  the  angular  margin  tume<!  away  from  mouth,  the  longest 
spinelet  at  apex,  and  the  other  2  on  the  adoral  side  of  the  margin.  They  thus  fonn  a  palmate  series 
and  are  graduated  in  length.  Furrow  series  is  continued  along  adoral  margin  in  2  lu  5  gradually 
shortening  spinelets,  and  similarly  along  the  aboral  margin  in  2  or  3  spinelets.  In  middle  of  actinal 
surface  there  is  an  erect  tapering  spinule,  more  prominent  than  any  othtjrs  of  plate,  and  clustered 
around  it  are  numerous  small,  papilliform  spinelets,  esf>ecially  toward  the  outer  side  of  plate.  On 
first  few  plates  the  prominent  spinule  is  not  present.  The  spinelets  which  are  found  along  the  adoral 
and  aboral  margins  of  each  plate  are  opposes!  over  a  sort  of  fasciolar  furrow  between  the  plates. 

Actinal  intermediate  plates  are  sulx]uadrate  or  roundish,  large,  and  do  not  extend  Ijeyond  the 
third  inferomarginal.  They  are  arrange*!  in  about  3  series  parallel  to  the  adambulacrals,  and  increase 
in  size  toward  disk.  They  are  covere*!  with  round  papillifonn  granules,  which  are  truncate,  well 
space*!,  and  often  arranged  in  more  or  less  definite  rows.  No  f^sciolar  gro<:>ves  are  present  l)etween 
the  plates,  or  if  present  can  not  be  reganle*!  as  in  any  manner  siiecialize<l. 

Mouth  plates  are  large,  ovoid,  and  prominent  actinal ly,  with  an  extensive  furrow  margin.  The 
armature  consists  of  a  furrow  series  of  7  blunt  flattene*!  spinelets,  similar  to  but  larger  than  the  adam- 
bulacral furrow  spinelets,  increasing  in  length  towanl  inner  cinl  of  plate.  These  inner  spinelets  are 
slightly  compressed  in  an  interradial  plane,  and  likewise  tai>era  trifle.  A  superficial  series  of  10  is 
presentalong  the  margin  of  the  me<lian  suture,  dt^reasing  in  length  towanl  the  outer  end  of  plate,  the 
outermost  being  scarcely  more  than  flat-topped  granules.  Furrow  series  is  continued  along  margin 
adjacent  to  first  adambulacrals  in  about  6  short,  graduated,  very  flat  spinelets.  oi)^>f>se<l  to  thore  of  the 
adjacent  edge  of  adambulacral.  Between  these  and  superficial  series  is  a  row  of  3  or  4  small  papilliform 
granules,  similar  to  the  adjacent  superficial  series. 
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Madreporic  body  is  very  flmall,  situated  halfway  l)etween  center  of  disk  and  inner  edge  of  eiipero- 
marginals;  entirely  hidden  by  paxillse. 

Color  in  alcohol,  dull  brown. 

Young:  Two  young,  apparently  of  this  species,  were  taken  at  station  4028.  R=8.5  mm. ;  r=5  mm. 
(smaller  specimen).  They  differ  much  from  the  adult  in  general  form,  having  short,  stout  rays.  Each 
of  the  broad  superomarginal  plates  (8  in  number  from  median  interradial  line)  has  a  naked  area  on  the 
abactinal  surface,  similar  to  that  of  the  adult  except  that  in  the  young  these  extend  around  the 
interbrachial  arc.  Enlarged  spinules  of  inferomarginals  are  present  (absent  on  other  specimen,  how- 
ever) ,  but  much  reduced.  Actinal  interme<liate  plates  are  very  few,  and  the  actinal  spinule  of  adam- 
bulacrals  is  not  yet  larger  than  the  others.     Furrow  spinelets  of  adambulacrals  4  to  6. 

Locality:  Type  (no.  21158,  U.  S.  National  Museum)  from  station  3995,  vicinity  of  Kauai,  427-676 
fathoms,  fine  gray  sand  and  rocks;  bottom  temperature,  40.6°.  Two  young  specimens  were  taken 
also  at  4028,  southwest  coast  of  Kauai,  444-478  fathoms,  on  gray  sand  and  globigerina. 

This  species  is  distinguished  by  its  short  rays,  broad  marginal  plates,  very  narrow  abactinal 
paxillar  area  on  rays,  small  actinal  intermediate  area,  the  plates  of  which  are  devoid  of  spines  and 
of  specialized  fascioles  between  them,  and  by  the  enlarged  spinule  oh  the  adambulacral  plates.  The 
madreporic  body  is  entirely  hidden.  The  species  is  thus  very  distinct  from  any  Pacific  form,  and 
would  seem  to  approach  nearest  to  Ps.  tessellatus  Sladen  from  Cape  of  (xood  Hope,  from  which,  how- 
ever, it  is  readily  distinguishable  by  the  shorter  rays,  broader  marginal  plates,  with  naked  areas  on 
superior  series,  by  the  hidden  madreporic  body,  and  by  the  absence  of  spinules  from  actinal  interme- 
diate areas,  where  the  granulation  appears  also  much  less  compact. 

Pseudaxcliaster  jordani,  new  species. 

PI.  X,  figs.  7,  7a;  pi.  xix,  flgs.  2,  2a. 

Kays  5.  R=52  mm.;  r=16.5  mm.  R=3.15  r.  Breadth  of  ray  at  base,  between  first  and  second 
superomarginalH,  18  nmi. 

Rays  moderately  long,  robust,  tapering  continuously  from  a  fairly  wide  base  to  a  pointed  extremity. 
Interbrachial  arcs  not  so  wide  as  in  preceding  species;  rounded.  Abactinal  surface  a  trifle  infiate<l 
over  radial  areas,  and  slightly  sunken  along  interradial  lines. 

Abactinal  paxillar  area  is  compact,  not  so  narrow  on  rays  as  in  preceding  species.  In  the  middle 
of  R  there  are  5  longitudinal  rows,  the  area  here  equalling  in  width  one  of  the  adjacent  saperomarginal 
plates.  The  paxillse  are  relatively  larger  than  in  Ps.  myobrachiusj  and  are  arranged  with  beautiful 
regularity  in  a  radial  and  numerous  parallel  series,  the  plates  decreasing  in  size  toward  margin.  They 
are  also  smaller  in  an  apical  area,  inside  the  primary  radials.  A  radial  paxilla  consists  of  about  10  to 
12  hexagonal  or  prismatic,  granulifonn  spinelets  placed  on  the  convex  summit  of  the  pedicel,  sur- 
rounded by  a  peripheral  series  of  15  to  18  smaller,  unequal,  slightly  flattened  ones  which  are  consider- 
ably slenderer  and  do  not  form  a  regular  series.  The  smaller  paxillte  differ  only  in  haying  fewer 
spinelets.  Papulae  arranged  in  sixes  about  i)axillft^,  lacking  from  distal  three-fifths  of  arm,  as  beyond 
eighth  superomarginal. 

Superomarginal  plates,  30  in  number  from  median  interradial  line  to  extremity  of  ray,  form  a 
slightly  arched  bevel  to  margin  of  ray,  but  do  not  encroach  so  conspicuously  upon  the  abactinal  area 
as  in  the  preceding  8j)ecies.  They  are  uniformly  covered  with  polygonal,  flat-topped  g^ranules  which 
increase  in  size  toward  the  lower  edge  of  plates.  The  thirteenth  to  twenty-third  plates  have  a  rudi- 
mentary bare  spot  near  the  abat^tinal  end,  but  this  appears  to  l>e  lacking  in  a  second  specimen. 

Inferomarginals  correspond  plate  for  plate  with  sn{>eromarginals.  On  disk  they  encroach  more 
upon  the  actinal  area  than  do  superomarginals  ui)on  abactinal.  Excepting  a  regular  peripheral  series, 
the  granulation  is  coarse  and  more  irregular  than  that  of  superomarginals.  The  granules  tend  to 
become  s<iuamiform,  and  there  is  a  very  irregular  transverse  series  of  sharp,  squamiform  spinelets  on 
each  plate.     These  are  more  numerous  in  interbrachial  arcs,  and  do  not  form  a  straight  linear  eeries. 

Adambulacral  plates  have  an  angular  furrow  margin.  Armature  as  follows:  (1)  A  palmate 
furrow  series  of  7  or  8  slightly  curved,  ftout,  round-tipped,  coinpressed  spinelets.  The  series  is  con- 
tinued along  the  alx)ral  and  adoral  margins  an  2  or  3  shorter,  slenderer  spinelets,  the  inner  ones  often 
standing  on  furrow  margin  in  such  a  way  as  to  form  a  portion  of  the  palmate  series.  (2)  On  the 
general  surface  of  plate,  2  (rarely  3,  often  only  1)  lanceolate,  slightly  flattened  sharp  spinules  similar 
to  those  of  the  actinal  intermediate  plates.     Surrounding  these  are  6  or  7  blunt,  papillifonn  spinelets, 
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thoee  on  the  outer  edge  of  the  plate  being  much  slenderer  and  smaller  than  those  adjacent  to  the  fur- 
row geries.  The  former  sometimes  form  an  irregular  longitudinal  series.  The  enlarged  spinuleij 
usually  stand  in  an  obliquely  longitudinal  or  even  transverse  series. 

Actinal  intermediate  plates  extend  as  far  as  fifth  inferomarginal.  The  series  a^ijacent  to  adambu- 
lacrals  is  much  the  largest.  Each  plate  bears  near  the  center  1  (occasionally  2)  lanceolate,  sharp, 
flatteneil,  appresgcnl  spinule  surrounde<i  by  well  spaceil,  small  spinelet*  which  increase  in  size  from 
the  e<lge  toward  center  of  each  plate.  The  peripheral  series  is  slender,  but  the  more  centrally  situated 
spinelets  are  clavate  \%ith  flattened,  sulisquamifonn  tips.  There  appear  to  l)e  rudimentary  fascioles 
l)etween  the  plates,  especially  those  adjacent  to  adambulacral  series.  The  granules  become  more 
flat-topped  and  subsquamiform  near  the  inferomarginals. 

The  armature  of  the  mouth  plates  is  robust,  consisting  of  a  furrow  series  of  stout,  curve<l,  round- 
tippeil  spinelets,  slightly  compressed,  which  are  subequal  in  size,  or  a  trifle  smaller  at  the  inner  third 
of  the  series,  and  a  trifle  larger  than  the  corresponding  spinelets  of  the  first  a<Iambulacral  plate.  There 
is  an  odd  spine  at  the  inner  end  of  the  combined  pair,  in  addition  to  the  regular  marginals.  There  is 
a  regular  series  of  about  9  along  the  margin  of  the  median  suture,  the  inner  2  or  3  spineleta  round- 
tipped  and  of  about  the  same  size  as  the  a<ljacent  furrow  spineleti*,  the  outer  graduated  and  bluntly 
pointed,  clavate  or  {>apilliform.  The  furrow  series  is  continued  along  the  margin  adjacent  to  the  first 
adambulacral,  in  5  or  6  smaller  spinelets,  which  increase  in  thickness  toward  the  outer  end  of  the 
plate. 

Superambulacral  plates  present,  feebly  developed;  lacking  beyond  eighth  inferomarginal. 

Madreporic  body  small,  nearly  hidden  by  paxilla^,  situate<l  very  nearly  midway  between  center 
of  disk  and  inner  edge  of  superomarginal  plates. 

Color  in  alcohol,  bleached  yellowish. 

Locality:  Type  <no.  21159,  U.  S.  National  Museum)  from  station  3474,  south  coast  of  (>ahu  Island, 
cruise  of  1891,  375  fathoms,  fine  white  sand,  2  specimens. 

This  species  differs  from  the  foregoing  in  having  larger  rays,  more  prominent  paxilhe,  which  are 
very  regularly  arranged,  one  or  two  enlarged  spinules  on  each  actinal  intermediate  plate,  and  either 
one  or  two  enlarged  spinules  on  all  the  adambulacral  plates.  It  bears  closest  resemblance  to  Puieudar- 
chaster  tessellatus  Sladen,  from  Simons  Bay,  Cape  of  (j<x>d  Hope.  From  this  species  it  differs  in  having 
shorter  and  wider  mouth  plates,  which  appear,  in  addition,  to  be  relatively  smaller.  The  2  lineal 
series  of  spinelets  are  not  subparallel,  but  outline  a  triangle,  the  base  of  which  is  the  superficial  series 
adjacent  to  the  median  HUture.  The  marginal  plates  encroach  more  upon  the  dorsal  and  ventral  area.«, 
especially  in  the  case  of  the  inferomarginals.  The  granulation  of  the  latter  is  coarser  than  that  of 
superomarginals,  instead  of  being  of  uniform  size,  a.s  in  Uj^)feUahL».  The  furrow  series  of  spinelets  is 
coarser,  and  there  are  usually  2  actinal  spinules,  instead  of  1  on  each  adambulacral  plate.  The 
abactinal  paxilla?  contain  more  spinelets,  and  appear  to  l)e  slightly  larger,  and  the  madreporic  body 
is  much  smaller  or  at  least  less  exposed.  This  form  is  also  related  to  Ps,  mozaicus  Alcock  from  the 
Indian  Ocean,  but  differs  in  ha\nng  shorter  rays,  which  are  broader  at  the  base,  less  numerous  marginal 
plates,  and  actinal  interradial  plates  which  extend  to  the  fifth,  instead  of  tenth,  inferomarginal. 
Minor  differences  are  apparent  in  the  armature  of  the  mouth  and  adambulacral  plates. 

A  second  specimen  has  the  following  measurements:  R=59  mm. ;  r=15  mm.  R=3.9  r.  Thus  the 
rays  are  a  trifle  longer  than  those  of  tessellatuSy  and  judging  from  the  figure  in  the  Challenger  report 
(Asteroidea,  pi.  xvii,  figs.  3  and  4)  are  also  more  robust  and  more  gradually  and  evenly  tapered 
from  the  interbrachial  arc.« 

Family  BE.XTHOPECTIXID.-E  Verrill  1809. 

Benthopectinidae  Verrill,  Revision  of  certain  genera  and  sspecies  of  starfb*hes  with  descriptions  of  new  forms.   <Tran!*. 
Conn.  Acad.  Sci.,  vol.  x,  1899,  p.  217.  =  Pararchasterin*  Sladen. 

Subfamily  P0NTA8TERINJE  '^  Verrill,  1894. 

Ponta.«terin»  Verrill.  Descriptions  of  new  iipecie<»  of  stariishes  and  ophiurans.  etc.,  <Proc.  U.  S.  Nat,  Mus,,  xvii,  1894,  p. 


1  After  this  report  was  completed  and  had  left  my  hands  three  species,  Pf.  p^ctini/er,  I*t.  pulcher.  and  />.  trrrilli,  were 
desjcribedbvLudwig  (Mem.  Mus.  C*)mp.  ZchA.,  Vol.  x.xxii.  July  17, 1905.  p.  106-120).  /^.^V>rd/ini  resembles  the fin»t  two  form.'*, 
but  lacks  any  stnictun»  that  might  be  con«»idered  i>fdlcellariae.  From  pulcher,  jordani  differs,  also,  in  having  actual 
intermediate  spines,  and  a  much  more  extended  papular  area,  reaching  to  supermarginal  plates  and  interradial  line. 
F».  pectinifer  is  from  Gulf  of  Panama,  and  pulcher  from  ^uthwest  of  Acapulco.  and  vicinity  of  Galapagos  Islands. 

i> Classified  by  Verrill  onder  his  Plutonasterids.  The  present  classification  is  that  advocated  by  Sladen  in  "Chal- 
lenger Asteroidea." 

F.  C.  B.  1903.  It.  %-\S< 
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Oenuff  CHSntASTEBa  Btader. 

CheirofUr  Studer,  Sitzungsber.  natarfonch.  Freunde  Berlin,  16  Oct,  1888,  p.  130;  Anhangx.  d.  Abhandl.  d.  k.  pieius.  AJuul. 

d.  Wl».  Berlin,  vom  Jahre  1884,  p.  49,  Taf.  IV,  figs.  8.  a,  b,  c;  Taf.  V,  flgn.  9,  a  b,  c,  d.  e.    Type,  ChebutUr  gaxeUx  or 

pofifdbly  pedicellaris  Studer. 
Pontatter  (partim)  Sladen,  Narr.  Chall.  Exp.,  i,  1885,  p.  610. 

Key  to  Hawaiian  ipecie*  of  CheirasUr, 

a.  Pectinate  peciicellariae  on  actinal  surface snyder 

aa.  No  pectinate  pedicellaria?. 

b.  Abactinal  paxillar  area  bristling  with  erect  spinules.     Rays  rather  short horridugi 

bb.  No  erect,  abactinal  spinules.     Rays  long  and  slender iuops 

Obeiraster  snyderi,  new  species. 
PI.  X,  fig.  3;  pi.  XVIII,  flgs.  1  and  3. 

Rays  5.  R  =  51  mm. ;  r  =  9  mm.  R  =  5.6r.  &  Breadth  of  ray  at  base  (between  first  and  second 
superomaxiginals)  8.5  mm. 

Rays  long  and  slender,  tapering  gradually  to  an  elongate  pointed  extremity.  Disk  rather  small. 
Interbrachial  arcs  wide  and  rounded.  Lateral  wall  vertical.  The  mai^nal  plates  form  a  narrow, 
slightly  raised  border  to  abactinal  paxillar  area,  which  is  subplane.  Pectinate  pedioellarise  on  actinal 
surface. 

Abactinal  paxillar  area  is  not  uniform,  the  paxillte  being  of  various  sizes,  spaced,  and  rather  small, 
decreasing  in  size  toward  tip  of  rays.  Larger  paxillie  of  disk  bear  6  to  9  short,  papilliform  spinelets 
surrounding  a  central  group  of  2  or  3,  or  sometimes  only  1.  Scattered  among  theee  are  smaller 
paxilke  of  all  sizes,  some  with  only  a  single  little  spinelet,  others  with  3,  4,  5,  or  6,  and  bo  on  up  to 
the  laxigest.  Paxilbe  on  rays  bear  4  to  6  spinelets,  usually  widely  radiating,  and  on  outer  half  of 
arm  a  few  along  median  radial  area  may  have  a  single,  central,  delicate,  (H)nspicuou8  spinule  standing 
erect.  Those  paxillu;  on  {>apularium  are  different  from  the  others,  being  more  ornate,  with  longer 
spinelets,  which  radiate  to  form  rosettes.  Midway  between  center  of  disk  and  maigin,  on  each  inter- 
radial  line,  is  a  single  enlarged  paxilla  with  20  to  25  spinelets.  One  of  these  is  sitnated  adcentrally  to 
the  madreporic  Ixxiy.  Papula;  are  large  and  confined  to  an  oval  area  at  base  of  rays  (papularium), 
there  being  about  25  to  30  of  them,  distributed  in  4  irregular  longitudinal  rows,  the  2  medium  series 
longest. 

Marginal  plates  form  a  slightly  raised  border  to  disk  and  rays,  which  have  vertical  mdes.  Plates 
of  lower  series  alternate  with  those  of  upper,  except  on  outer  thinl  of  ray,  where  they  very  nearly 
correspond.  Superomarginal  plates,  <iS  in  number  (in  cotype)  from  median  intemdial  line  to 
extremity  of  ray,  are  about  as  high  as  broad,  except  in  interbrachial  arc,  where  the  height  is  much  the 
greater.  They  are  slightly  tumid,  form  a  rounde<l  maiyin,  and  the  prominent  transverse  sutures  follow 
an  oblique  course,  trending  from  within  outward  and  ora<l.  First  superomai^nal  smaller  than  suc- 
ceeding ones.  Each  su()eromarginal  bears  1  short,  sharp,  cylindrical,  tapering  spine,  at  about  the 
center  of  plate.  These  diminish  in  length  as  they  proceed  outward  and  are  usoally  absent  from  the 
firnt  su{)eromarginal  and  reduced  in  size  on  second.  General  surface  of  plates  is  covered  with  small, 
rather  widely  spaced  papilliform  spinelets.  There  is  a  small  abnormal,  odd  interradial  saperomaiginal 
in  one  interradius. 

Inferoinarginals  form  a  rounded  and  conspicuous  l)order  to  the  actinal  area,  on  which  their 
breadth  exceeds  their  length,  on  inner  half  of  ray,  while  the  reverse  is  true  for  outer  half.  Each  plate 
bears  a  lateral,  cylindrical,  tapering,  sharp  spine,  3.75  mm.  long,  situated  near  outer  or  upper  mai^n 
and  pointing  horizontally  out  from  ray.  These  spines  diminish  in  length  as  they  proceed  outward, 
an<l  are  re<luced  to  about  half  usual  size  on  first  2  inferoiuarginals.  Below  each  spine,  in  a  rude  semi- 
circle, is  a  group  of  3  or  4  spinules  similar  to  but  smaller  than  the  lateral  spine.    One  of  these  is  laiger 

'(Liulwig  (Mem.  Mu8.  Comp.  Zool..  vol.  xxxii,  1905,  p.  1)  ha^  united  Cheiratter  Studer  and  PumtOMrr  Sladen  (at 
restricted  by  Perrier).  Pectinate  pedic'ellariae  can  not  l>e  used  tus  a  generic  character,  for  they  may  be  lacking  in  species 
nomially  haviuK  them.  I  have  followed  Lu<lwig.  Chcirastcr  hDrridus  and  Cheiratter  inop$  would  belong  to  the  restricted 
genus  Pontatttfr,  according  to  those  autliorH  who  prefer  to  rec(.)gnize  Pt/rUtuter  a»  distinct. 

Mn  the  description  the  proi tortious  have  been  taken  from  the  cotype,  since  tip  has  been  broken  from  all  the  azmtoi 
the  type,  which  is  a  considerably  larger  specimen,  r  —  11.25  mm. 
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than  the  others,  and  forms  a  companion  spine  on  all  but  first  4  or  5  plates.  Sometimes  a  second 
spinule  nearly  equals  it.  General  surface  of  plates  is  covered  with  spaced,  sharp  spinelets  or  thomlets, 
which  are  longe-t  and  stoutest  along  me<^lian  transverse  line,  especially  in  vicinity  of  spines  and  spi- 
nnles.  A  narrow  area  at  inner  end  of  plates,  adjacent  to  adambulacrals,  is  usually  free  from  spines, 
except  on  about  5  plates  l)eyond  the  second  to  fourth.  These  have  3  or  4  sharp,  short  spinelets  set 
cloi?e  together  in  a  comb,  and  pointed  over  the  suture  between  inferomarginals  and  a<lambulacral 
plates,  sometimes  meeting  1  or  2  smaller  spinelets  on  the  latter,  or  arranged  in  a  semicircle  without 
opposing  spinelets.  These  are  rudiments  of  the  peculiar  pectinate  petlicellarife  characteristic  of  the 
genus,  and  which  in  this  species  are  better  developed  on  the  actinal  interme<liate  plates. 

Adambulacral  plates  have  an  acute  angular  projection  into  furrow,  the  spiniferous  rim  appearing 
semicircular.  Greatest  breadth  is  greater  than  length ;  successive  plates  rather  widely  separated.  Arma- 
ture as  follows:  (1)  A  furrow  series  of  8  (occasionally  6  or  7)  slightly  flattened,  blunt  spinelets.  The 
4  or  5  median  spinelets  form  a  nearly  straight  series,  are  untapered  and  round-tipped.  One  or  2  spine- 
lets at  either  end  of  series  are  shorter  than  the  central  group  of  4,  and  the  lateralmost  are  shortest. 
(2)  On  actinal  surface  a  tapering,  stout,  erect,  pointed  spine,  a  third  longer  than  those  of  furrow 
series,  stands  in  the  middle  of  plate,  and  on  an  oblique  line  toward  outer  adoral  corner  is  a  companion 
spinule,  much  shorter  and  slenderer.  A  second  slightly  shorter  spinule,  near  the  aboral  margin  of 
plate,  is  in  a  longitudinal  series  with  the  last,  while  a  similar  thinl  spinelet  is  sometimes  found  just 
aborally  from  the  prominent  spine.  These  3  spinules  are  usually  all  present  (but  not  always)  and 
near  base  of  ray  either  the  first  or  second  may  be  considerably  enlarged.  A  row  of  2  or  3  short,  slender 
spinelets  continues  the  furrow  series  along  adoral  margin  of  plate. 

Mouth  plates  prominent,  broad,  and  the  united  pair  strongly  convex,  with  a  wide  free  margin. 
Width  of  united  pair  exceeds  interradial  dimension.  E^'h  plate  bears  a  marginal  series  of  7  flattened, 
tapering,  blunt  spines  and  spinules,  disposed  in  a  radiating  horizontal  series.  The  innermost  spine  is 
longest,  the  second  slightly  shorter,  and  the  combined  4  stand  out  horizontally  over  peristome  forming 
** teeth.**  The  remaining  5  spinelets  are  either  graduated  in  length,  or  form  an  independent  fan- 
shaped  series  at  sides  of  the  margin.  On  actinal  surface  a  row  of  5  or  6  prominent  pointed  spinules 
extends  along  mai^n  of  interradial  suture,  decreasing  in  length  as  they  proceed  outward.  About  3 
widely  spaced  spinules  are  scattered  between  the  above  series  and  the  marginals,  often  fonning  an 
intermediate  series. 

Actinal  intermediate  plates  are  few  and  do  not  extend  beyond  fourth  a^lambulacral.  There  are  8 
or  9  pectinate  pedicellariie  to  each  of  the  5  interradial  areas.  These  pedicellaria?  are  situate<l  over  a 
satore  between  2  plates,  the  4  or  5  spinelets  (making  up  comb)  of  one  plate  opposing  an  equal  number 
of  the  adjacent  plate,  the  suture  running  between  them.  The  largest  petlicellaria  is  that  on  inter- 
radial line.  The  others  are  smaller.  There  is  considerable  variation  in  the  number  of  these  pedicel- 
lariie, the  smaller  specimen  possessing  but  2  to  4  to  each  interradial  area,  and  lacking  entirely  the 
largest.     Numerous  delicate  thornlets  are  scattered  over  intermediate  plates. 

Anal  aperture  subcentral,  small,  but  easily  seen. 

Madreporic  body  of  medium  size,  broadly  elliptical,  situated  midway  between  center  of  disk  and 
margin.     Striations  coarse,  very  irregular. 

Color  in  life  unknown;  in  alcohol  ashy  white. 

Young:  The  smallest  specimen  (station  4007)  has  R=II  mm.,  and  r=3  mm.,  and  a  considerably 
different  facies  from  the  adult.  The  marginal  plates  are  very  broad  and  massive,  and  encroach  upon 
the  abactinal  paxillar  area.  Paxillie  relatively  large,  esi)ecially  on  disk.  Adjacent  to  the  margin  in 
each  interradius  is  a  large,  round  paxilla,  e\idently  the  same  as  that  which  in  the  a<lult  is  situated 
about  midway  between  margin  and  center  of  disk  (l>asal  plate  of  apical  series).  There  is  another 
smaller  plate  situated  at  the  base  of  the  ray,  in  the  median  line,  which  probably  represents  the  nulial 
plate.  There  is  only  1  papular  pore  to  each  ray,  ju.»*t  distad  from  the  radial  plate.  Madreporic  Ixxly 
minute.  Spines  of  marginal  plates  small.  No  actinal  interradial  plates;  no  pedicellariie.  Adambu- 
lacral plates  widely  separated.  Furrow  series  of  spinelets  only  3  or  4;  actinal  adambulacral  spinelet 
1,  with  an  aborally  situated  companion.  Mouth  plates  like  a<lult,  characteristic.  A  larger  specimen 
with  R=28  mm.  has  4  or  5  actinal  intermeiiiate  plates  and  a  couple  of  pedicellariie  to  each  area. 
There  are  scattered  spinules  on  abactinal  surface  of  disk,  as  well  as  on  rays.^ 

Localities:  Type  (no.  2II55,  U.  S.  National  Museum)  from  station  3997,  southwest  of  Kauai 
Island,  41&-429  fathoms,  fine  gray  sand  and  brown  mud;  bottom  temperature  41®.     Seven  specimens 
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taken  also  at  the  following  stations:  3981,  southeast  of  Kauai,  636-414  fathoms,  globigerina  ooze; 
3995,  north  of  Kauai,  427-676  fathoms,  fine  gray  sand  and  rocks;  3998  southwest  of  Kanai,  235-228 
fathoms,  coarse  brown  coral  sand,  shells,  rocks  (very  young,  probably  this  species) ;  4007,  vicinity  of 
Kauai,  508-557  fathoms,  gray  sand,  foraminifera  (very  young).  All  but  types  are  immature 
specimens. 

Cheiraster  horriduB,  new  species. 

PI.  X,  fig.  h,  5a;  pi.  XVII,  tig.  3;  pi.  xviii,  fig.  2. 

Rays  5.  R=35  mm.;  r=7  mm.  R=5r.  Breadth  of  ray  at  base  (between  first  and  second  supero- 
marginals)  7  mm. 

Rays  rather  short  for  genus,  tapering  very  gradually  from  a  narrow  base  to  pointeil  extremity, 
which  is  reflexed.  The  ray  tapers  more  perceptibly  in  outer  than  inner  half,  giving  a  stout  appear- 
ance. Disk  small.  Interbrachial  arcs  regular  but  well  rounded.  Lateral  walls  vertical.  Marginal 
plates  form  a  broad,  but  not  raised,  border  to  abactinal  area.  Abactinal  surface  of  disk  and  mys 
subplane;  actinal  areas  subplane;  margins  of  rays  well  rounde<l.     No  pedicellariK  whatsoever. 

Abactinal  paxillae  are  fairly  large  and  distinctly  spaced,  the  plates  varying  in  size  and  having  no 
definite  onler.  They  are  irregularly  hexagonal,  or  polygonal,  and  the  convex,  spine-bearing  surface 
is  only  slightly  raised  above  level  of  sutures.  Larger  paxilke  of  disk  bear  15  to  20  small  cylindrical 
spinelets,  surrounding  in  1  or  2  irregular  series  a  long,  slender  cylindrical  spine  (3  to  4  mm.)  which 
stands  erect.  These  spines  are  numerous  on  disk,  and  about  10  scattered,  very  lai^  paxill«e  bear 
from  2  to  4  accessory  spinules  about  half  as  long  as  the  spine.  On  a  few  of  the  paxillse  a  rosette  of 
enlarged  spinelets  surrounds  base  of  spine.  On  rays  the  spines  are  numerous,  but  reduced  to  one- 
third  or  one-fourth  the  size  of  those  on  disk;  deciduous  and  usually  not  more  than  1  toapaxilla. 
Scattered  among  the  larger  paxillae  of  disk  are  numerous  small  ones,  consisting  of  a  central  splnelet 
and  4  to  9  in  a  rosette  surrounding  it.  Very  small  paxillae  bear  a  group  of  3  or  4  spinelets.  Papulse 
are  few,  very  inconspicuous,  and  are  confined  to  the  basal  portion  of  each  ray.  No  specialized 
papularium  is  evident. 

Marginal  plates  form  a  conspicuous  border  to  disk  and  rays.  Plates  of  the  two  series  are  not 
exactly  opposite  (except  the  first  pair),  but  alternate,  so  that  the  sutural  line  between  the  2  series  is 
regularly  zigzag.  Superomarginal  plates,  about  20  in  number  from  median  interradial  line  to 
extremity  of  ray,  are  about  as  wide  as  high,  except  in  interbrachial  arc,  where  height  is  greatest 
They  form  a  conspicuous  margin  to  paxillar  area,  which  on  arms  is  equal  to  twice  the  width  of  1  series 
of  plates.  First  plate  much  smaller  than  succeeding.  Each  superomarginal  on  outer  or  mai^inal 
angle  bears  a  conspicuous  slender,  ta{)ering,  sharp  spine,  2  to  3  mm.  in  length,  which  stands  out  at 
right  angles  to  side  of  ray.  They  decrease  in  size  towanl  tip  of  ray,  and  are  surrounded  each  by  2  to 
6  smaller  spinules  of  different  lengths,  the  longest  being  about  one-half  length  of  spine.  Rest  of 
plate  is  covered  with  tiny,  spaced  spinelets.  There  are  prominent  but  shallow  farrows  between 
the  plates. 

Inferomarginals  are  distinctly  tumid,  and  form  a  rounded  and  elevated  bonier  to  the  actinAl 
surface.  Each  plate  bears  from  5  tu  8  slender,  taiiering,  bristling  spines  and  spinules,  either  disposed 
in  an  oblique  transverse  group,  or  (on  outer  half  of  ray)  forming  a  more  compact  group  on  lateral 
surface  of  plate.  The  spines  are  of  different  lengths,  the  longest  being  equal  to  superomai^nal  spine 
There  are  usually  3  nearly  as  long,  while  the  remainder  vary  from  one-third  to  one-half  the  length  of 
longest.  Scarcely  2  plates  have  the  armature  arranged  exactly  alike.  General  sarfoce  of  plates  is 
covered  with  small,  slender,  sharp  spinelets,  rather  widely  spaced.  A  number  in  the  vicinity  of 
spines  are  enlargeil. 

Adambulacral  plates  have  a  prominent  angular  projection  toward  furrow,  the  furrow  margin  being 
rounded  or  semicircular  in  outline.  Armature  as  follows:  (1 )  A  palmate  furrow  series  of  5  or  6  slender, 
uutapcred  (or  but  very  slightly  tapering),  flattened,  round-tipped  spinelets,  the  median  longest  and 
all  slightly  radiating.  Along  adoral  margin  of  plate  there  are  2  to  4  tiny,  slender  spinelets,  simulating 
a  continuation  of  the  furrow  series.  (2)  On  actinal  surface  of  plate  are  2  robust,  tapering,  acute 
spinulei?  forming  an  oblique  series,  the  axis  of  which  would  extend  diagonally  acrofls  the  plate  from 
outer  adoral  to  inner  aboral  corner.  The  outer  spine  is  longest  (2  mm.  on  inner  half  of  ray),  the 
inner  about  cfiualing  longest  of  furrow  spinelets.  One  or  2  of  the  delicate  adoral  thomlets  are  some- 
times found  in  close  proximity  to  the  larger  spine. 
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Mouth  plates  are  broad  and  convex,  the  combine*!  width  of  2  plates  equaling  the  interradial 
dimension.  Marginal  gpinelets  7,  increasing  in  length  toward  inner  angle,  the  innermost  being  long, 
tapering,  and  blunt,  the  next  not  quite  so  long.  The  4  spines  of  companion  plates  form  prominent 
teeth.  The  most  aborally  situate<l  spinelet  of  furrow  series  (i.  e.,  the  seventh)  is  about  one-third  the 
length  of  the  third  spinelet  from  inner  angle,  the  thinl  spinelet  two-thirds  length  of  me<lian  teeth. 
Actinal  surface  l)ears  10  or  11  small,  scattered  spinelets,  of  which  about  3  on  each  plate  are  enlar^e<l 
into  spinules. 

Actinal  interradial  areas  are  very  small,  with  6  plates,  the  2  innermost  (opposite  mouth  plates 
much  the  largest,  tumid,  and  surmounted  by  1  or  2  central  spinules  and  6  or  8  tiny  thomlets,  like 
those  of  inferomarginals.     The  other  plates  Ijear  a  few  thornlets. 

Anal  aperture  nearly  central,  very  small. 

Madreporic  body  small,  circular,  with  coarse  striations;  situated  about  its  own  diameter  distant 
from  marginal  plates. 

Color  in  life:  Abactinal  surface  vermilion,  the  tip  of  arm,  and  a  broad  V-shapeil  transverse  band 
about  midway  along  ray  whitish.     Actinal  surface  white.     Color  in  alcohol,  ashy  white. 

Locality:  Type  (no.  21156,  U.  S.  National  Museum)  from  station  4079,  north  coast  of  Maui  Island, 
143-178  fathoms,  gray  sand  and  foraminifera;  bottom  temperature  60.8°. 

This  species  shows  no  signs  of  pectinate  pedicellaria?.  It  is  quite  different  from  any  described 
species;  the  numerous  spines  on  the  abactinal  surface  and  bristling  armature  of  both  series  of  marginal 
plates  at  once  distinguish  it.  PontaMer  hispidus  Wood-Mason  and  Alcock,  and  PontaMer  pilofnis  Alcock 
from  the  Indian  Ocean  evidently  have  pectinate  pedicellarite.  The  only  Pacific  forms  of  ^^  Pontoitfer^* 
(s.  s. )  are  snbtufjcrculatus  from  east  of  Australia  and  planeta  from  west  of  South  America,  near  Straits 
of  Magellan.  Both  of  these  forms  are  widely  different  from  horridnj<.  On  account  of  its  bristling 
armature  and  the  absence  of  a  specialized  papularium,  horridusi  resembles  the  young  of  AcantharchniUtr 
Verrill,  which  lack  pei'tinate  pedicellarijc.  In  the  present  form,  however,  the  papulje  seem  to  be 
lacking  from  disk  except  adjacent  to  base  of  rays. 

Cheiraster  inops,  new  species. 

PI.  X.  fig.  4;  pi.  XVII,  fig.  2. 

Rays  5.  R=50  mm.;  r=7.25  mm.  R=6.9r.  Breadth  of  ray  at  base  (between  first  and  second 
superomarginal  plates)  8.5  mm. 

Rays  long,  slender,  tapering  gradually  from  a  narrow  base  to  an  elongated  pointed  extremity. 
Disk  small.  Interbrachial  arcs  angular,  but  rounded.  Lateral  walls  vertical.  Marginal  plates  form 
a  rather  narrow,  slightly  raised  lx)rder  to  abactinal  area,  which  is  subplane.     No  pefiicellariie. 

Abactinal  paxillse  smaller  than  in  preceding  species;  well  spaced;  abactinal  integument  rather 
flexible.  The  paxillie,  which  conspicuously  decrease  in  size  toward  tip  of  ray,  consist  on  disk  of  9  or 
10  very  short  papilliform  spinelets,  in  a  circle,  surrounding  a  central  group  of  from  1  to  4  spinelets. 
Along  median  radial  area  of  arm  and  center  of  disk  numerous  scattered  paxillie  bear  a  single,  central, 
short,  sharp,  tapering  spinule.  On  rays  there  are  usually  5  or  6  very  short  spinelets  surrounding  a 
single  central  one  to  each  plate.  In  each  interbrachial  arc,  about  midway  between  center  of  disk  and 
margin,  is  1  paxilla  much  larger  than  any  other,  bearing  a  coonlinated  group  of  alx)ut  25  spinelets. 
Scattered  among  the  larger  paxillte  of  disk  are  numerous  very  small  ones.  Papulae  are  large,  contine<l 
to  an  elliptical  area  at  base  of  rays  (papularium),  there  being  4  longitudinal  rows,  the  2  median 
nearly  twice  as  long  as  the  lateral,  and  their  papulie  also  larger.  Papularium  is  more  pn)minent  in  a 
mutilated  specimen  than  in  type,  there  being  5  to  8  j>apula^  in  the  lateral  series  and  8  or  9  more  widely 
spaced  in  the  median. 

Marginal  plates  of  lower  series  alternate  with  those  of  upper,  as  in  foregoing  speiMes,  the  first 
inferomarginal  being  opposite  first  and  secon«l  superomarginals,  the  sutural  line  bt^ween  the  2  series 
following  a  regular  angular  zigzag  course  througluait  ray.  Superomarginal  plates,  .30  in  num)>er  from 
median  interra<lial  line  to  extremity  of  ray,  are  higher  than  broad,  except  on  outer  half  of  ray,  where 
the  2  dimensions  are  al)out  equal.  The  plates  are  tumid  and  form  a  rounde<l,  slightly  elevate<l  border 
to  paxillararea,  the  sutures  V)etween  the  plates  being  set  obliquely,  as  is  usually  the  case  in  this  genus. 
First  superomarginal  is  conspicuously  smaller  than  the  succeeding.  Each  plate  lx»ars  a  short 
(1.75  to  2  mm.),  tapering,  pointe<l  spinule,  rather  nearer  the  outer  than  inner  margin  of  plate.  These 
spinules  are  borne  on  the  angle  where  lateral  and  dorsal  superficies  meet,  and  are  usually  bent  upward. 
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On  outer  attenuate  part  of  ray  they  become  much  reduced  in  size.  First  superomaiginal  either  lacks 
the  spinule  or  bears  a  very  small  one.  General  surface  of  plates  is  covered  with  scattered,  small, 
papillifonn  spinelets. 

Inferomarg:inal8  form  a  rounded  and  conspicuous  border  to  actinal  area,  on  which  their  length  is 
greater  than  their  breadth.  Tliey  are  slightly  higher  than  the  superior  series.  Each  plate,  on  lateral 
face  and  near  upper  angle,  bears  a  prominent,  cylindrical,  tapenngi  sharp  spine,  which  stands  out 
horizontally  from  ray.  The£>e  spines  are  about  3  mm.  long,  and  decrease  in  length  at  tip  of  ray. 
Below  this  are  grou[>ed  3  to  5  shorter  and  more  delicate  spinules,  often  in  a  rude  semicircle,  the  longest 
being  one-half  to  two-thirds  the  length  of  spine.  On  the  inner  plates  of  ray  these  accessory  spinules 
are  usually  placed  in  an  irregular  transverse  series,  accompanie<l  by  numerous  enlarged  spineletti. 
Surface  of  plates  is  covered  with  spaced,  usually  sharp,  papilliform  spinelets. 

Adambulacral  plates  have  an  angular  projection  into  furrow,  the  spiniferous  rim  being  rounded  to 
subangular.  Greatest  breadth  Ls  greater  than  length.  Armature  as  follows:  (1)  A  palmate  furrow 
series  of  7  slender,  tapering,  blunt  spinelets,  the  3  or  4  median  subequal,  or  the  median  slightly  the 
longest.  (2)  On  actinal  surface  1  conical,  erect,  pointed  spine  stands  in  center  of  plate.  On  outer  part 
of  ray  a  second  smaller  spinule  is  present  in  an  oblique  line  toward  inner  aboral  comer  of  plate. 
This  spinule  seems  to  be  represented  throughout  rest  of  ray  by  a  slender  spinelet  on  the  aboral  border 
of  plate.  First  2  adambulacrals  have  a  second  smaller  spine  toward  the  furrow  angle,  but  this  does 
not  appear  to  hold  for  all  the  rays  of  the  type  specimen.  Three  or  4  small  spinelets  stand  in  a  row 
along  adoral  margin  of  plate,  forming  a  continuation  of  furrow  series.  One  or  2  similar  spinelets  are 
also  occasionally  found  on  outer  end  of  plate  near  inferomarginals. 

Mouth  plates  prominent,  broad,  and  the  united  pair  strongly  convex,  with  a  wide  semicircular 
free  maigin.  Their  interradial  length  about  equals  width  of  united  pair.  Each  plate  bears  a  marginal 
series  of  8  spinelets,  the  2  innermost  enlarged  into  flattened,  slender,  slightly  tapering  spines,  which 
project  horizontally  over  the  mouth  and  with  those  of  the  companion  plate  form  4  "teeth,"  the  2 
median  of  which  are  a  trifle  the  longest.  The  other  marginal  spines  are  about  half  the  length  of 
teeth,  and  diminish  in  size  as  they  recede  from  them.  On  actinal  surface  of  each  plate  is  a  linear 
series  of  numerous  spinelets,  running  parallel  to  median  suture,  which  decrease  in  size  as  they  proceed 
outward.  Between  this  series  and  lateral  margin,  and  much  nearer  inner  than  outer  end  of  plate, 
stands  a  single  prominent  spine  similar  to  that  which  is  found  on  the  actinal  surface  of  each  adambula- 
cral.    Numerous  small  miliary  spinelets  are  found  on  outer  half  of  each  plate. 

Actinal  interradial  areas  small.  Intermediate  plates  10  to  12,  convex,  armed  with  small,  widely 
spaced,  spinelets.  Intermediate  plates  extend  only  as  far  as  the  fourth  adambulacral,  and  ugnally  not 
beyond  third. 

Anal  aperture  nearly  central,  easily  detecte<l. 

Madreporic  body  small,  sulx^ircular,  situated  about  midway  l^etween  center  of  disk  and  maigin, 
marked  with  coarse  radiating  striations.     There  is  a  laiye  i>axilla  on  its  adcentral  side. 

Color  in  life  unknown;  in  alcohol  a»hv  white,  vellowish  on  arms. 

Variations:  In  a  large  mutilated  specimen  which  api>ears  to  belong  to  this  species  the  disk  is  rela- 
tively sliglitly  larger,  and  interbrachial  arcs  more  rounded.  The  papularium  is  more  prominent  also. 
Each  adambulacral  plate  l^ears  a  second  smaller  spinule  in  an  oblique  line  toward  the  outer  adoral 
corner  of  plate.  The  inferoniarginal  plates  are  slightly  broader  on  actinal  surface  than  in  type.  It  is 
barely  possible  this  may  represent  another  closely  related  species,  but  with  the  material  at  hand  it  is 
impot^ible  to  determine  this.     The  species  of  Chelraster  are  as  a  rule  very  variable. 

Ix)calitie8:  Type  (no.  21157,  U.  S.  National  Museum)  from  station  3865,  Pailolo  Channel,  between 
Molokai  and  Mauai,  25f>-283  fathoms,  fine  volcanic  sand  and  rocks;  bottom  temperature  44.8°.  Station 
38(>8,  same  locality,  294-()84  fathoms,  fine  gray  sand  and  rocks.  Cruise  of  1891,  3474,  south  coast  of 
Oahu,  375  fathoms,  fine  white  san<l;  8  specimens. 

This  species  can  readily  be  distinguished  from  the  preceding  by  the  longer,  slenderer  rays,  ver}- 
nmch  less  spiny  dorsal  integument  (the  spinules  l)eing  inconspicuous),  and  less  spiny  marginal  plates. 
It  is  apparently  more  nearly  related  to  Ch.  planeta,  taken  by  the  Challenger  Expedition  in  246  fathoms 
off  the  western  coast  of  South  America  (near  the  entrance  to  the  Straits  of  Magellan,  opposite  Port 
Churruca)  than  to  any  other  known  form.  From  phimia^  ///<>;w  would  be  readily  distinguished  by  its 
relatively  smaller  disk,  more  attenuate,  longer  rays,  more  numerous  papulee  in  the  papularium,  and 
by  the  considerably  larger  abactinal  paxilla^.  The  armature  of  the  inferomarginal  and  adambalacra; 
plates  also  presents  points  of  difference. 
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* 

Family  ARCHASTERID.^  Viguien  1878  (emend). 

Archasteridae  Vigruier,  Anatomie  Coraparee  du  Squellette  des  Stell«Jrides.<Arc'h,  Zool.  Exper.  et  G<&n^r.,  t.  vii,  1878.  p.  235 
(seftarate^.     Verrill,  Trans.  Conn.  Acad.,  vol.  x.  1899.  p.  201:  restricted  to  genus  Archaster. 

OeniiB  ABCHASTEB  Miiller  ft  TroBchel. 

Arch<uter  Miiller  and  Trosohel.  Monat^ber.  d.  k.  Akad.  d.  Wiss..  Berlin,  1840.  p.  101:  System  der  Asteriden,  1842,  p.  65. 
Emended  by  Sladen,  Challengrer  Asteroidea.  18s9.  p.  120.    Type  Archastrr  ttjpiruit  Miiller  and  Trosohel. 

Archaster  typicus  Miiller  c^  Troschel. 

ArchofUr  typicu*  Miiller  and  Trosehel.  Monatsber.  d.  k.  .\kad.  d.  Wiss.  Berlin,  .\pril,  IviO.  p.  104.    J.  E.  Ives,  Proc.  Philad. 
Acad.  Sci.  1889.  p.  175. 

This  well  known  anfl  widely  distributeii  species  was  not  taken  by  the  naturalists  of  the  Albatrosa, 
although  considerable  work  was  done  on  reefs  an«i  dredging  was  carrier!  on  in  shallow  water.  A 
specimen  collected  by  W.  H.  Pease  is  recordeil  by  J.  E.  Ives  (op.  cit.,  p.  175)  from  the  "Sandwich 
Islands*'.  He  says:  *'  The  specimen  from  the  Sandwich  Islands  differs  from  the  others  by  its  narrower 
arms  and  greater  number  of  ann  plates,  having  about  40  to  each  side  of  an  arm,  whereas  others  have 
only  about  35.  It  differs  also  in  color,  being  of  a  verj-  light  cream  color  instead  of  light  or  dark 
umber.     This  however  may  l^e  due  to  fading  of  the  original  tint". a 

An  examination  of  several  Samoan  specimens  reveals  the  fact  that  there  is  some  variation  in  the 
length  and  breadth  of  the  rays,  while  the  number  of  superomarginal  plates  may  Ix?  a^  great  as  52. 

This  species  has  a  certain  resemblance  to  some  forms  ol  Astroperten,  but  may  be  readily  distin- 
guished from  any  member  of  that  group  by  theal^sence  of  superambulacral  plates,  and  by  the  presence 
of  a  very  well  defined  meilian  radial  series  of  paxilhe. 

Family  GOXIASTERID.-E  Forbes,  1840  (pars). 

Goniatfteridae  (pars)  Forbes,  A  Hii»tory  of  British  Starfishes,  etc..  1841.    Verrill,  Trans.  Conn.  Acad.,  vol.  1,  1867,  p.  a43. 

Perrier,  Revision  des  Stellerides,  1875,  p.  185. 
Pentagonasteridee  Perrier,  M«5m.  sur  les  Etoiles  de  Mer,  etc.,  1884,  p.  231.    Sladen,  Challenger  Asteroidea,  1889,  p.  260. 

Key  to  Ifairailan  genera  of  GoniaMerUicv, 

a.  Whole  test  not  overlaid  with  a  fairly  thick  skin  or  membrane,  obscuring  the  plates. 

6.  Abactinal  area  with  tabulate  i>axilliform  plates,  either  rounde<l  or  stellate  on  the  papular  area. 
c.  Abactinal  plates  round,  on  the  radial  papular  areas  connected  by  internal,  slender,  very  regular, 

radiating  ossicles  which  are  indei)endent  of  the  plates Media.ster 

cc.  Abactinal  plates  strongly  stellate,  4  to  5  lobed,  imbricating  by  the  tips  of  the  processes,  which 

are  stout Nereid.kster 

hb,  Abactinal  area  pave<l  with  rounded  or  polygonal  plates  which  may  be  smooth  and  bordered  by 
a  single  series  of  granules,  or  their  surface  may  be  covered  with  granules.     They  may  bear 
isolated  spines  and  short  tubercles,  or  may  be  coveretl  with  short   spines  and  granules 
investeil  in  pulpy  sheaths.     Plates  not  tabulate  nor  papilliform. 
c.  Form  pentagonal  to  stellate.     Superomarginal  plates  separated  on  ray  by  at  least  one  series  of 
abactinal  plates;  or  occasionally  1  or  2  distal  superomarginals  are  in  contact  me<lially. 
d.  No  prominent  spines  or  tubercles  on  any  of  the  plates.     No  enlargetl  actinal  adambulacral 
spines.     Abactinal  plates  smooth  or  granuliferous. 
e.  Granules  more  or  less  bead-like.     No  large  bivalve<l  iKHiicellaria*. 
/.  Marginal  plates  very  large  and  few,  the  second  superomarginal  conspicuously  larger  than 

either  the  first  or  third.     Aba4.'tinal  area  granulose Pentago.vaster 

ff.  Marginal  plates  few  to  many,  evenly  gra<luate<l  in  size,  neither  the  second  nor  any  suV)- 
terminal  superomarginal  con.'^piouously  larger  than  the  prece<ling  plates Tosia 


a.\fterthis  paper  wa-s  ready  for  the  press  I  received  from  Dr.  H.  .\.  PiNbry,  of  the  Philadelphia  Academy  of  Sciences, 
the  above  specimen.  I  have  nothing  to  add  to  Mr.  Ives's  observations,  except  that  very  few  of  the  .superomarginals  bear 
a  small  upright  tubercular  spinelet.  In  one  of  the  Samoan  specimens  these  are  conspicuous.  The  number  of  superomar- 
ginals is  not  great  for  the  size  (R=60  mm.,  r=10.5  mm. ).  since  a  specimen  from  Samoa,  with  R=65  mm.,  has  48  supero- 
marginals.   The  armature  of  the  adambulacral  plates  is  the  same  in  Hawaiian  and  Samoan  examples. 
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te,  Al)actinal  plates  covered  with  flat  granules  of  considerable  size,  and  irregular,  often  gro. 
tescjue  shai)e8.  Numerous  large  bivalved  iiedicellarise  on  lx)th  surfat^es,  but  not  on 
marginal  platen.     Marginal  and  actinal  plates  covered  with  polygonal  or  irregular 

granules Gilbertastkr 

(Id,  Marginal  plates  with  rigid  tul>ercular  spines,  or  tubercles. 

e.  Distal  most  2  or  3  superomarginal  plates  in  contact  medially.  Abactinal  plates  smooth, 
having  a  central  tubercle  on  the  radial  series Calliasteb 

€f.  Marginal  plates  separated  throughout  the  ray.  Abactinal,  mai^nal,  and  actinal  plates 
l>earing  conical  spines  Purrounde<l  by  granules  sheathed  in  a  thick,  pulpy,  investment. 

EvOPLOSr>MA 

CO.  Fonn  stellate;  many  of  the  distal  superomarginal  plates  in  contact  medially.     Kays  slender, 
at  least  in  outer  part;  disk  well  developed. 
d,  Abactinal   plates  smooth,    lx>rdered    by  small,   oblong,    roundish,   or  quadrate   granules. 
Actinal  plates  l)earing  a  few  central,  tubercular  granules,  and  bordered  by  bead-like 

granules.     Inferomarginal  plates  without  spines AsTROCSRAMrs 

dd.  Abactinal    plat<»s    granuliferous,   bearing    erect    sharp    spines   on   radial  areas.     Infero- 
marginal and  actinal  interme<iiate  plates  bear   prominent,  mobile,  sharp,  appressed 

spines Calliderma 

aa.  The  whole  test  covered  by  a  membrane  or  skin  oljecuring  the  outlines  and  surface  of  the  plates. 
h.  Papulte  single,  medium-sized,  not  in  areas.     Al)actinal  membrane  smooth.     All  granules  of  test 
are  l)eneath   the  membrane.     Plates   polygonal   or    roundish,   close-fitting.     Pedicellariae 

elevated,  spatulate,  pincer-shape<i Antheniaster 

hh.  Papula)  very  small;  in  areas.     Integument  or  skin  closely  beset  with  small  superficial  granules. 
Plates  strongly  stellate.     Pedicellariae  small,  low,  slit-like,  as  in  Pen(ac€ro«...GoNioDisciDE8 

Subfamily  MEDIASTEBINi:  YerriU,  1899. 

Mediostcrlnae  Vcrrlll,  Revision  of  Certain  Genera  and  Species  of  Starfishes,  with  Description  of  New  Forms.    <Tran5. 
Conn.  Acad.,  vol.  x,  Aug.  1899,  p.  177. 

Oenni  MEDIA8TEB  Stimpion. 

yUtiia^r  Stimpson,  Journ.  Bost.  Soc.  Nat.  Hist.,  vol.  vi.  1857.  p.  490,  pi.  23,  fiiirs.  7-11.    Type  Medicuter  atqualit  Stimpion. 
iMtter  Verrill,  Proc.  U.  S.  Nat.  Museum,  vol.  x  vii,  1894,  p.  257.    Type  ArehatUr  bairdii  Verrill. 

The  following  species  of  Media$ter  differs  from  M.  nqnalix,  the  type  of  the  genus,  in  several  important 
respects.  The  internal  connecting  ossicles  o  of  the  abactinal  plates  are  absent  from  a  verj-  definite 
triangular  interradial  area,  the  roundish  or  somewhat  irregular  plates  being  there  in  close  contact,  and 
the  papuUe  conseiiuently  al>sent.  In  MediasUr  ivqualisy  however,  both  the  papular  |)ore8  and  the  radi- 
ating connecting  ossicles  are  present  right  up  to  the  interradial  septum,  there  being  only  a  narrow 
area,  where  the  septum  attaches  to  the  abactinal  integument,  free  from  papulae  and  ossicles.  The 
appearance,  when  prepared  specimens  of  the  two  forms  are  viewed  from  the  internal  side,  is  quite  differ- 
ent. In  Mediaster  omaluit  the  pediirellarine  are  more  pincer-like,  especially  on  the  actinal  surface, 
instead  of  being  low  as  is  the  cai<e  with  iV(fiinlii<.  In  the  Hawaiian  species  the  granules  of  the  abactinal 
{laxilhe  are  more  delicate,  ornate,  and  are  not  so  closely  crowded  on  top  of  the  tabulum  as  in  n'qualu. 
In  ornatns  the  furrow  spines  are  6  or  7  in  number,  delicate  and  compressed,  and  disposed  in  very 
regular  comVw.     In  ivt/ualis  they  are  3  to  5,  stout,  unequal,  subprismatic,  not  different  in  thickness  from 

the  2  actinal  series. 

Mediaster  ornatus,  new  species. 

I'l.  XVI,  figs.  3,  3a-b;  pi.  xx.figs.  1.  2. 

Rays  5.    R=52  mm.;  r=21.5  mm.;  U=2.42  r.     Breadth  of  rays  at  base,  21  mm. 

Regularly  stellate,  with  a  broad  <lisk,  u.sually  inflated  over  radial  areas,  and  with  symmetrii'al, 
regularly  tapering  rays,  which  have  a  broad  l)a.«e.  Rays  bluntly  pi>inted.  Interbrachial  arcs  wide  and 
rounded.     Sides  of  lK>dy  well  roundtMJ,  actinal  surface  plane. 

Abactinal  pa xi liar  area  covered  with  medium-sized,  ornate,  tabulate  pazillfe,  arranged  in  regular 
series  parallel  with  the  median  radial.     Paxilhe  of  radial  regions  and  center  of  disk  are  more  widely 

aLudwif?  (Mem.  Mus.  Comp.  Z<x>l.,  vol.  x.xxii,  19t>r>,  p.  li*'))  ha-^  <loscribed  Mctiiaftrr  cleffnnt  (west  of  Cooos  Island),  In 
which  there  are  no  internal  connecting  o^siok's. 
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spaced  and  are  larger  than  those  of  the  triangular  interradial  areas.  Paxillse  of  median  radial  series 
largest,  thence  decreasing  in  size  toward  tip  of  ray  and  sides  of  body.  In  the  radial  areas  where  paxillae 
are  spaced,  the  papula^  (1  to  ajwre)  occur  in  sixes  alx>ut  each  plate,  emerging  between  the  internal  con- 
necting ossicles.  Over  a  triangular  interradial  area,  however,  the  papulnp  are  wanting  and  the  paxillae 
are  closely  crowded.  Similarly  on  outer  third  of  arm  the  plates  lose  their  special  tabulate  character,  the 
papuhe  disappear,  and  the  plates  become  subhexagonal,  closely  united,  and  covere<l  with  a  coordinate 
granulation  identical  with  that  of  adjacent  marginal  plates.  Median  radial  series  extends  to  terminal 
plate.«.  As  already  ix)intetl  out,  the  plates  of  radial  papular  area  are  well  spaced,  are  round,  and  con- 
necter! by  very  regular  slender  radiating  ossicles,  there  l)eing  6  ossicle.^  radiating  from  each  plate,  and 
each  ossicle  common  to  2  plates.  The  ossicles  terminate  abruptly  at  V)order  of  the  triangular  interra- 
dial area,  Ijeing  coextensive  with  the  paxilhe.  The  tabulum  of  each  plate  is  roundish,  or  in  the 
median  ra<lial  series  elongate<l  transversely.  It  is  crowned  by  a  central  group  of  4  to  6  small,  thimble- 
shaped  granules  (in  radial  series)  surrounded  by  alx)Ut  15  to  17  longer  pinche<l  granules  on  the 
periphery.  Paxillae  at  sides  of  radial  areas  have  only  about  3  granules  in  the  central  group,  and  12  to 
15  in  the  peripheral  series;  while  on  the  interradial  areas  they  are  still  smaller.  There  is  considerable 
variation  in  the  number  of  granules,  there  being  in  some  specimens  a  greater  number  than  above 
indicated.  A  few  small  2-jawed  upright  pedicel larite,  each  jaw  about  the  size  of  a  granule,  are  scat- 
tered over  the  paxillic  of  disk.  They  may  occur  either  in  the  center  of  tabulum  or  on  the  edge. 
These  pedicellariie  are  very  simple  in  construction,  being  but  slightly  modified  granules.  Each  jaw 
curves  toward  its  companion,  the  opposing  faces  being  flat.  Anal  opening  distinct,  surrounded  by 
about  a  dozen  granules. 

Superomarginal  plates,  23  in  number  from  me<lian  interradial  line  to  extremity  of  ray,  are  broader 
than  high  in  the  interbrachial  arc,  and  about  as  broad  as  high  on  the  rays,  forming  a  well-rounded 
margin  to  the  abactinal  area.  They  are  not  massive  or  tumid,  nor  do  they  encroach  conspicuously 
upon  the  paxillar  area.  On  ray  they  are  nearly  quadrate,  but  shorten  considerably  in  the  interbrachial 
arc,  and  are  covere<l  with  small,  uniform,  roundish  granules,  low  thimble-shaped  in  general  form,  a 
peripheral  series  of  slightly  longer  ones  being  in  evidence.  In  the  center  of  a  few  plates  of  the  inter- 
brachial are  is  a  small  pedicellaria,  similar  to  those  of  the  al)actinal  paxillse. 

Inferomarginal  plates  correspond  in  number  with  superomarginals,  but  are  not  opposite  to  them, 
being  nearly  alternate  on  the  rays.  Like  the  superomarginals  they  form  a  rounded  margin,  and  are 
covered  with  a  similar  granulation.     As  a  rule  there  are  no  pedicellariae  on  the  inferomarginals. 

Adambulacral  plates  are  subquadrate  with  a  nearly  straight  margin  to  furrow.  Armature  as 
follows:  (1 )  A  furrow  series  of  7  untapered,  truncate,  subequal  spines,  strongly  compressed  and  rather 
delicate,  which  form  a  regular  comb,  their  tips  conforming  to  a  slightly  curved  line,  and  their  bases 
united  by  a  delicate  web.  (2)  On  the  actinal  surface,  well  spaceil  from  the  furrow  series,  a  longitudi- 
nal, regular,  slightly  curved  series  of  5  to  6  stout,  subprismatic  (3-or  4-sided)  bluntly  pointed  spinelets 
about  two-thirds  the  length  of  those  of  furrow  series  and  rather  more  robust,  but  like  them  decreasing 
in  length  toward  tip  of  ray.  Well  spaced  from  the  first  actinal  series,  near  outer  margin  of  plate,  is  a 
longitudinal  row  of  5  or  6  long,  flat-topped  or  pointed  qua^lrate  granules,  larger  than  those  of  adjacent 
actinal  intermediate  plates,  between  which  and  the  adambulacral  granules  a  l>are  furrow  is  present. 
Near  the  adoral  edge  of  plate,  between  the  first  and  second  actinal  series,  a  subprismatic  spinule  or 
granule  may  l)e  present  which  is  a  constituent  of  the  second  series  out  of  line.  A  tapering  spinelet  is 
sometimes  similarly  present  between  the  furrow  and  first  actinal  series. 

Mouth  plates  have  a  long  furrow  margin,  the  companion  plates  forming  a  regular  angle  over- 
hanging mouth  and  nearly  closing  the  actinostome.  Annature  as  follows:  (DA  furrow  series  of  11 
flattened  spines,  similar  to  those  of  the  adambulacral  plates,  which  increase  in  size  toward  inner  angle, 
the  inner  3  being  conspicuously  larger  and  brewer  than  the  others,  an<l  round-tipped,  or  subtruncate. 
(2)  On  the  actinal  surface  a  superficial  row  of  spinelets  extending  along  the  me<lian  suture  margin, 
decreasing  in  length  to  mere  granules  on  outer  end  of  plate.  The  inner  members  of  this  series  are 
chisel-shaped.  A  series  of  3  or  4  spinelets  runs  parallel  with  the  furrow  series,  and,  turning  abruptly, 
is  continued  along  margin  adjacent  to  the  first  adambulacral  in  alx>ut  4  graduated,  prismatic  granules. 
Space  l)etween  superficial  (suture)  series  of  companion  plates  is  conspicuous,  elliptical. 

Actinal  intermediate  areas  are  large,  j)ave<l  with  irregularly  (juadrate  or  roundish  plates  which 
bear  subacute  or  round-tippe<l  prismatic  or  thimble-shaped  granules  in  a  central  grf>up  and  a  regular 
peripheral  series,  the  former  being  a  trifle  smaller  than  the  latter.     These  granules  have  a  pinched 
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appearance,  as  if  distinctly  spaced,  and  are  not  so  crowded  as  are  those  of  Medicuter  stqucdis.  The 
plates  extend  along  ray  to  fifteenth  inferomarginal,  the  outer  plates  being  very  small  and  isolated  one 
from  another.  A  few  plates  bear  a  low,  upright,  2-or  3-jawed  pedicel laria,  similar  to  those  of  the 
abactinal  surface.  In  some  specimens  the  pedicellari«e  consist  of  little  more  than  2  or  3  but  slightly 
differentiated  granules  in  a  group.  On  plates  adjacent  to  adanibulacrals  the  pedicellarise  are  usually 
higher,  more  differentiated,  and  have  rather  narrow  subspatulate  jaws.  In  one  specimen  most  of  the 
actinal  pedicellariie  have  3  jaws,  and  one  has  as  many  as  5.  These  are  higher  than  the  abactinal 
pedicellarise,  the  latter  having  jaws  no  larger  than  the  granules. 

Madreporic  body  situated  one-third  the  distance  from  center;  rather  small.  Striations  coarse  and 
characteristic  of  genus — namely,  irregularly  radiating  but  with  the  furrows  interrupted  at  the  central 
end.     Adcentrally  to  madreporic  body  is  a  large  paxilla. 

Color  in  alcohol,  bleached  yeUowish  or  pinkish. 

Variations:  After  the  foregoing  description  was  written,  and  the  figures  made,  26  additional 
specimens,  most  of  them  adult,  were  received  from  the  U.  S.  National  Museum.  These  were  taken 
by  the  Albatross  in  1891  off  the  south  coast  of  Oahu  Island.  In  these  specimens  the  abactinal  paxillie 
are  relatively  larger  than  in  the  type  and  fit  closer  together  over  the  radial  papular  areas.  The 
abactinal  pedicellaria^  are  larger  than  those  of  type,  and  much  more  numerous.  They  are  more  like 
the  peilicelliarise  of  irqualis.  They  appear  almost  identical  with  pedicellarifie  of  MediaMer  baird'n, 
possibly  a  trifle  higher.  In  some  specimens  they  are  very  thickly  scattered  over  both  radial  and 
interradial  areas,  there  being  often  2  pedicellariie  on  the  radial  paxilhe.  The  actinal  granules  are 
strongly  prismatic. 

Considering  the  specimens  collectively,  both  those  from  Kauai  and  Oahu,  the  chief  variations 
appear  to  be,  in  addition  to  the  pedicellaria?,  in  the  number  and  character  of  the  granules  on  paxillie. 
In  some  specimens  these  are  more  thimble-shaped  or  roundish,  while  in  others  they  are  distinctly 
prismatic. 

Localities:  Type  (no.  21160,  U.  S.  National  Museum)  from  station  4022,  east  coast  of  Kauai  Island, 
399-374  fathoms,  coral  sand,  foraminifera,  rocks;  bottom  temperature  41°.  Taken  also  at  the  following 
stations,  in  all  35  specimens. 

Record  of  locidities. 


SUtion. 


8997. 
4019. 
4021. 
4028. 
4123. 
4141. 


Locality. 


Southwest  of  Kauai  Island 

East  of  Kauai  Island 

do 

Southwest  of  Kauai  Island 

Southwest  coaKt  of  Oahu  Island 
East  of  Kauai 


FtUhofM. 
418-^29 
650-109 
286-399 
444-478 
8S2-357 
437-e32 


Nature  of  bottom. 


Fine  gray  aand,  brown  mad. 
Gray  sand,  foraminifera. 
Coral  sand,  foraminifera. 
Gray  sand,  globtgerlna. 
Fine  gray  BaJDd  and  mud. 
Volcanic  sand,  foraminifera. 


Cruise  of  1901: 


station. 


3474. 
3175. 
3476. 


Locality. 


South  coast  of  Oahu  Island. 

do 

do 


Depth. 


Fathoffu. 
376 
361 

298 


Nature  of  bottom. 


Fine  white  sand. 

0O. 

Do. 


This  species  appears  to  be  most  nearly  related,  so  far  as  appearance  is  concerned,  to  **  Nyn^haster'* 
florifer  Alcock,  from  the  Andaman  Sea,  130-250  fathoms,  which  is  probably  not  a  NymphtuUVf  but  a 
Mediaster. 

Genui  KEREIDASTEB  Verrill. 

yereidaster  Verrill,  TrauH.  Conn.  Ac4id.,  vol.  x.  1899,  p.  1H6.    Typo  XymphasUr  »ymbolicu9  Sladen. 

The  genus  Nereidaster  was  erected  for  the  rei^eption  of  Xi/mphaster  sytnbolicui  Sladen,  and  Xym' 
phaster  bipunctns  Sladen.  ''In  this  group  the  i>e<iiceHaria>  are  high  and  spatulate,  as  in  (raniatUr 
[Phaneraster  Perrier]  and  the  a<lanibulacral  spines  are  in  very  regular  parallel  rows."  (Verrill,  1.  c.) 
There  is  also  a  single  median  row  of  abactinal  plates  between  the  superomarginals,  which  may  or 
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may  not  attain  the  tip  of  the  ray.     In  bipunrtus  most  of  the  euperomarginals  of  the  ray  are  in  contact, 
but  in  symbolicus  the  abactinal  plates  extend  to  the  tip  of  the  arm. 

1  have  entertaine<l  some  doubts  as  to  the  propriety  of  ranking  the  following  species  under  this 
genus,  but  it  appears  to  l>e  closer  to  XereidnMer  than  to  any  other  known  genus.  The  stellate  character 
of  the  abactinal  plates  is  not  mentione<l  by  Sladen  in  the  descriptions  of  fymholiniA  and  hijmufius,  as 
dissection  is  necessary*  to  determine  this  point,  but  the  al)actinal  paxiihe  and  a^lambulacral  armature, 
as  well  as  the  nature  of  the  pe<licellari}e.  are  essentially  the  same  in  the  three  forms.  The  condition 
of  the  rays,  whether  long  or  short,  and  the  degree  to  which  the  distal  superomarginals  are  in  contact 
in  the  median  line  is  api)arently  not  a  matter  of  generic  imjKjrtance. 

Nereidaster  bowersi,  new  species. 

PI.  XVI.  figs.  4.  4a;  pi.  xvii.  fig.  4;  pi.  XXI.  fig.  1. 

Rays  5.  R=68  mm.;  r=32  mm.  R=2.15  r.  Breadth  of  ray  near  l>a.«e  (between  fifth  and  sixth 
inferomarginals )  23  mm. 

Disk  very  broad,  somewhat  inflated;  rays  rather  short,  stout,  tapering  to  a  bluntly  pointed 
extremity.  Sides  of  Ixxiy  rounded,  the  marginal  plates  well  developed  but  not  massive.  Inter- 
brachial  arcs  very  wide  and  well  rounded. 

Abactinal  paxillar  area  paveil  with  large,  low,  tabulate  paxiihe,  arranged  in  longitudinal  series 
parallel  with  the  median  radial.  Paxiihe  of  latter  series  are  largest,  and  all  decrease  in  size  toward 
extremity  of  ray  and  laterally  toward  the  e<lge  of  disk.  Paxiihe  of  the  central  portion  of  disk  are 
slightly  smaller  than  at  al)out  the  middle  of  each  radius.  Those  of  radial  areas  are  hexagonal  as  to 
the  tabulum,  and  are  considerably  elongated  transversely  in  the  radial  and  each  adrat^lial  series.  They 
become  more  roundish  toward  the  sides  of  rays.  The  triangular  interradial  area  is  set  off  more  or  less 
sharply  from  the  radial  (the  paxill^  being  smaller,  quadrate  or  subrhomlx)id,  close-set)  and  is  devoid 
of  papulie.  The  papul*  are  absent  likewise  from  the  outer  third  of  the  ann,  where  paxilla*  l>ecome 
suddenly  close-set,  lose  their  tabulate  character,  and  are  reduced  to  simple  hexagonal  plates.  Between 
the  distal  8  or  9  superomarginal  plates  these  are  reduced  to  a  simple  series  (the  plates  often  quadrate), 
which  dies  out  near  the  tip  of  ray,  the  last  2  or  3  superomarginals  being  medially  in  contact.  In 
the  cotype  none  of  the  superomarginals  are  in  contact.  Each  paxilla  springs  from  a  very  strongly 
stellate  base,  each  plate  having  ordinarily  o  lol^es  except  in  the  interradial  series,  where  the  plates  are 
likely  to  be  rather  irregular  and  with  only  3  or  4  lol^es.  The  plates  imbricate  by  the  tips  of  these 
lobes,  between  which,  in  the  radial  areas,  issue  the  papulae.  The  latter  are  small  and  single.  The 
tabulum  of  each  paxilla  is  very  low  and  is  sunnounted  by  numerous  granules,  the  number  of  which 
varies  through  wide  limits,  according  to  the  ^ize  of  the  plate.  Over  the  papular  area  the  granules  of 
peripheral  series  are  slightly  pinche^i,  low,  s<iuare-tipped,  more  delicate,  an<l  often  longer  than  the 
central  granules,  which  are  cylindrical,  thimble-shaped,  often  flat-toppe<l,  and  on  the  broader  paxilla 
of  radial  area  are  arranged  in  2  or  3  more  or  less  regular  transverse  series.  A  large  radial  paxilla  has 
about  30  to  35  marginal  granules  and  25  central;  while  the  smaller  interra<lial  have  14  or  15  i>eripheral 
and  5  or  6  central.  In  the  latter  the  difference  between  the  central  and  peripheral  granules  is  hardly 
noticeable.  In  the  type  most  of  the  paxillae  or  proximal  portion  of  radial  areas  and  central  ix)rtion  of 
disk  bear  in  the  center  a  small  pe<licellaria  with  2  (occasionally  3)  slender  jaws,  which  are  chisel- 
shaped  or  spatulate  and  only  slightly  longer  than  the  granules. 

Superomarginal  plates,  25  in  number  from  median  interradial  line  to  extremity  of  ray,  are  confined 
almost  entirely  to  side  wall  in  interbrachial  arc,  but  on  outer  part  of  ray  encroach  u|>on  i>axillar  area, 
there  forming  a  rounded  margin.  In  interbrachial  arc  they  may  l>e  <lescril)ed  as  forming  a  very  steep 
bevel.  On  rays  they  are  much  larger,  but  are  not  so  bn)a<l.  (General  surface  is  covered  with  numerous 
low,  flat-lopped,  thimble-shaped  granules,  there  l)eing  a  very  regular  |)eripheral  series  slightly  larger 
and  a  trifle  more  widely  spaced.  A  few  pedicellariie  similar  to  those  of  the  al)actinal  plates  occur  at  the 
base  of  the  ray.     Distal  2  or  3  plates  are  in  contact  me<lially  in  tyj)e. 

Inferomarginals  correspond  in  numl>er  with  superomarginal.**,  but  are  not  always  exactly  opposite 
to  them  at  base  of  ray.  They  are  much  wider  than  high  in  interbrachial  arc,  there  con.spicuously 
encroaching  upon  the  actinal  interradial  area.  Outer  e<^lges  of  plates  in  the  middle  of  interbrachial  arc 
are  shorter  than  the  inner  ends,  like  the  stones  of  an  arch.  Throughout  most  of  the  ray  the  plates  are 
quadrate,  but  in  the  interradial  arc,  and  toward  tip  of  ray,  they  become  more  an<l  more  oblong.  Cov- 
ering of  plates  is  similar  to  that  of  the  superomarginals.     Pedicellariie  rarely  present. 
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Adambulacral  plates  are  subquadrate  with  a  slightly  convex  margin  to  furrow.  Armature  as 
follows:  (1)  A  furrow  series  of  7  or  8  slender,  parallel,  round-tipped  or  truncate  spines,  strongly  flat- 
tened in  a  plane  crosswise  to  furrow.  The  central  spine  is  longest,  the  series  being  graduated  toward 
either  end  and  forming  an  elegant  and  regular  comb  with  a  strongly  convex  edge.  The  lateral  spines 
are  somewhat  tapered,  and  all  are  united  for  a  short  distance  above  the  base  by  a  thin  web.  (2)  On 
the  actinal  surface,  well  spaced  from  furrow  series,  a  longitudinal  row  of  robust,  4-sided,  round-tipped, 
or  truncate  Fpines,  either  tapered  or  not.  They  are  stouter,  but  scarcely  so  long  as  the  longest  furrow 
spine.  Proximal  plates  have  5  spines,  the  laterals  being  very  short,  scarcely  more  than  granules. 
Throughout  the  greater  part  of  the  disk  there  are  3  subequal  spines,  with  a  granule  at  the  adoral 
end  of  the  series  and  sometimes  a  smaller  spine  to  the  aboral.  These  become  reduced  to  2  more 
tapering  and  roundish  spines  on  the  outer  part  of  the  ray.  Along  the  outer  mai>(in  of  plate  is  a  regular 
series  of  4  to  6  irregularly  prismatic  granules,  with  1  or  2  continued  along  the  transverse  margins  for  a 
short  distance.  An  odd  spinelet  is  sometimes  present  on  proximal  plates  of  the  series,  on  the  adoral 
margin,  between  the  furrow  and  first  actinal  series. 

Mouth  plates  of  fair  size  but  not  prominent,  with  a  truncate  outer  end,  and  a  long  narrow  margin. 
Actinal  surface  is  slightly  convex,  rising  toward  the  medium  suture.  Armature:  (1)  A  furrow  series 
of  13  (to  15)  round-tippe<l,  strongly  compressed  spines,  which  increase  in  size  toward  the  inner  end  of 
plate.  The  series  is  not  evenly  graduated,  the  inner  3  or  4  spines  becoming  suddenly  longer  than  the 
others,  which  are  subequal  in  length  with  the  furrow  spines  of  the  first  adambulacral.  (2)  Parallel 
with  the  furrow  series  is  a  row  of  6  to  8  spines  similar  to  the  actinal  spines  of  adambulacrals,  and 
forming  a  linear  series  with  them.  The  outer  portion  of  the  plate  is  covered  with  flat-topped,  polygonal 
granules,  a  superficial  series  along  the  margin  of  the  median  suture  being  usually  evident 

Actinal  interradial  areas  are  large  and  paved  with  irregularly  polygonal,  quadrate,  or  roundish 
plates  which  decrease  in  size  toward  the  margin  and  extend  along  the  ray  to  sixteenth  inferomarginal, 
or  to  within  15  mm.  of  the  tip.  Beyond  the  eighth  inferomarginal  there  is  but  a  single  series.  The 
plates  are  covered  with  numerous  low,  spaced,  thimble-shaped  granules,  some  of  which,  on  the  periph- 
ery, tend  to  become  quadrate.  The  granules  do  not  quite  attain  the  edge  of  the  plate,  so  that  a 
conspicuous  shallow  furrow  surrounds  each  group  of  them.  On  many  of  the  plates  of  the  series 
adjacent  to  adambulacrals  is  a  small,  2-jawe<l  pedicellaria  similar  to  but  larger  than  those  of  the 
abactinal  surface.  They  have  narrow  spatula te  blades.  A  few  are  scattered  over  the  remainder  of 
actinal  intermediate  area. 

Madreporic  Ixxly  of  medium  size,  larger  than  the  surrounding  paxillie,  situated  nearer  center  than 
midway  l:>etween  it  and  margin  of  disk.     8t nations  irregular. 

Color  in  alcohol,  pinkish  gray  to  pinkish  brown. 

Variations:  The  cotype  differs  from  tyi^e  principally  in  having  the  superomaiginale  separated 
throughout  the  ray,  the  distal  5  to  7  by  only  a  single  series  of  abactinal  plates.  The  paxillte  crowns 
are  slightly  more  convex,  and  fewer  of  them  bear  entrenche<l  pedicel lariae. 

L(X*alities:  Type  (no.  21161,  U.  S.  National  Museum)  from  station  4134,  west  coast  pf  Kauai  Island, 
324-225  fathoms,  fine  coral  and  volcanic  sand;  bottom  temperature  43.3°.  Taken  also  at  4132,  same 
locality,  257-312  fathoms,  fine  gray  sand  and  nmd. 

Judging  solely  by  external  api>earances,  the  PentagonaMer  arcuatwot  Sladen  (Challenger  Asteroidea, 
p.  277,  pi.  Lii,  figs.  1  and  2,  pi.  xviii,  figs.  5  and  6)  appears  to  be  related  to  the  present  form,  although 
the  former  may  be  a  Med'utsler.  It  is  not  possible  to  tell  exactly  until  the  structure  of  the  abactinal 
plates  is  known.     Aminlns  is  not  a  Pentagonaster  in  the  restricted  sense. 

Named  for  Hon.  George  M.  Bowers. 

Subfamily  G0NIA8TERINJE  Verrill,  1899. 

(ioniasterinar  Verrill.  Revision  of  Certain  Genera  and  Species  of  Starfishes,  with  Description  of  New  Formii.    <Traiis. 
Conn.  Acad.,  x,  1H99.  p.  200. 

Oenni  PENTAOONASTEB  Gray. 

PrntmjoiHidcr  Gray,  Ann.  N.  H..  vol.  vi,  IMO,  p.  2X0.    Type,  P.  pufrhfllufGny. 

Atftrotfnniuin  (pars)  Miillerand  Troso he  1,  System  der  Asteriden,  1h42,  p.  .^5. 

Stfpfnunnftfr  Ayres,  Puw.  Boston  Soo.  Nat.  Hist.,  vol.  iv,  1H51,  p.  lis.    Tyfn',  S.  clrgnns  Ayres—  P.  pulcheUut  Gray. 

ptnt(u;onai<t(r  (Sect.  A.  a.  pars),  Perrier,  Revision  des  Stellrrides,  1875.  p.  12. 

A)ttrn(/oniiim,  Sladen,  Challenger  .\sieroidea,  1Hh9,  pp.  2t»3,  2s.i. 

Stephannsler,  I'errier.  E.xp.  Trav.  and  Talisman.  1H94.  p.  4(i2.     (This  is  antedated  11  yeans  by  PnUagonatler,) 

Ptntatjonaster,  Verrill,  Trans.  Conn.  Acad.,  vol.  X,  1899.  pp.  147,  157. 
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Pentagonaster  as  here  used  includes  the  old  species,  P.  piilchelluji  Gray,  P.  ahnormale  Gray,  P  lumr- 
geti  (Perrier),  P.  gunni  Perrier,  and  P.  flubeni  Gray.  It  is  thus  employe*!  exactly  as  emende<l  by 
Verrill  (1899,  p.  157).  The  following  species  is  nearer  to  the  genus  Tjsia,  apparently,  than  are  any  of 
the  above-mentioned  forms. 

Pentagonaster  anunophilus,  new  species. 

PI.  XVI.  figs.  5.  oa:  pi.  xxii,  figs.  1.  2. 

Pentagonal,  flat,  with  nearly  straight  sides,  or  in  some  sj)ecimens  faintly  incurved;  not  pro<luce<l 
into  rays.     R=24  mm. ;  r=20  mm.     R=1.2  r. 

Marginal  plates  are  large,  subquadrate,  but  wider  than  long,  slightly  convex,  the  upper  and  lower 
series  corresponding  except  at  comers  of  disk,  where  there  are  2  inferomarginals  to  1  superomarginal. 
There  are  in  the  type  6  upper  and  8  lower  plates  on  each  side  of  the  pentagon.  The  superomarginal 
plates  form  a  broad,'  slightly  raised  bevel  to  margin  of  body,  the  edge  of  the  pentagon  being  abruptly 
rounded.  Four  plates  take  up  the  greater  part  of  each  side,  the  plate  nearest  the  ocular  being  small. 
Of  these  4  plates  the  2  median  are  smaller  than  either  i>enultimate  plate.  The  2  distal  plates  at  each 
angle  are  in  contact  medially.  The  distal  most  plate  varies  much  in  size,  sometimes  bemg  very  small, 
and  usually  is  of  widely  different  size  from  the  opposite  companion.  Terminal  plate  is  small. 
Greneral  surface  of  superomarginals  is  beset  with  widely  scattered,  round,  ini'onspicuous  granules  set 
in  shallow  pits,  except  in  the  outer  (lateral)  edge,  which  is  covered  with  similar,  larger,  crowded 
granules.  The  line  of  demarcation  between  the  2  zones  is  abrupt  but  irregular,  the  crowded  granules 
being  confine<l  to  the  vertical  side  of  the  disk.  On  inner  margin  there  are  usually  2  or  3  irregular 
longitudinal  series  of  granules.  Surrounding  each  plate  there  is,  l^esides  all  of  the  above,  a  very 
distinct  and  regular  series  of  bead-like  granules. 

Inferomarginals  are  similar  to  superomarginals  in  shape,  but  form  a  slightly  raised  border  without 
a  bevel.  Tliey  are  similarly  beset  with  granules,  there  being  rather  more  along  the  inner  and  along 
the  transverse  margins. 

Abactinal  surface  is  plane  or  very  slightly  convex.  Plates  are  flat,  closely  set,  regularly  hexa- 
gonal, in  5  longitudinal  rows  along  the  radii,  the  median  radial  n:)w  easily  distinguished  and  most 
regular.  They  are  irregularly  5-  or  6-sided,  on  interradii  and  center  of  disk,  and  much  larger  in  latter 
area,  the  (apparent)  basal  and  radial  plates  of  the  apical  system  l)eing  easily  distinguishable.  All 
aliactinal  plates  are  covered  with  close-set,  bead-like  granules,  micro8<"opically  pitted  or  rougheneil. 
A  peripheral  series,  more  regular  and  often  slightly  elongated,  especially  on  plates  of  radial  area.«, 
incloses  a  central  group,  which  are  either  coordinated  or  else  arranged  in  concentric  rows.  A  typical 
plate  from  interradial  area  has  40  granules  in  the  peripheral  series,  and  75  to  80  in  the  central  group. 
The  larger  plates  nearly  double  this  number.  On  3  or  4  of  the  regular  plates  in  each  radius,  and 
usually  on  1  or  2  in  an  interradius,  set  in  a  little  pit,  is  a  small  2-jaweil,  slender,  subspatulate  pedicel- 
laria.  These  jaws  are  ordinarily  widely  gaping,  and  rest  in  special  depressions.  Base  of  each  jaw  is 
much  wider  than  the  distal  end. 

Adambulacral  plates  are  about  twice  as  wide  as  long,  conspicuously  smaller  than  actinal  interme- 
diate plates,  and  fonn  a  very  regular  series  on  either  side  of  the  narrow  furrow,  .\rmature  as  follows: 
(1)  A  furrow  series  of  4  short,  untapere<l  spinelets,  strongly  compressed,  edgewise  to  furrow.  They 
have  round  tips  and  interlock  with  those  of  the  opposite  side  of  furrow.  Either  lateral  spinelet  is 
somewhat  weaker  than  the  2  central  members  of  the  series.  (2)  On  actinal  surface  3  (sometimes  4) 
longitudinal  series,  each  with  2  short,  blunt,  slightly  flattened  spinelets,  which  decrease  in  size  as  they 
recede  from  furrow.  They  are  not  very  regularly  arrange<l,  an<l  sometimes  a  fourth  row  of  2  or  3 
spinelets  is  added,  especially  along  outer  half  of  furrow.  There  are  thus  from  6  to  11  spinelets  on  the 
actinal  surface  of  each  plate — usually  about  8. 

Actinal  intermeiliate  plates  are  large,  mostly  rhombic,  arranged  in  fairly  definite  rows  j^arallel  to 
the  furrow,  the  plates  decreasing  in  size  as  they  recetle  from  furrt»w.  They  are  i-overed  with  coarse, 
cylindrical,  round-tippe<i  granules,  larger,  longer,  and  less  crowded  than  those  of  abactinal  surface. 
The  special  pits  of  these  pedicellariie  are  usually  surroun<le<l  by  4  or  5  more  pointed  granules,  a 
cleared  space  being  present  immediately  around  the  group. 

Mouth  plates  are  not  raised  above  the  general  actinal  surface.  Companion  plates  a.'e  closely 
united,  their  combine<l  width  et^ualling  interradial  dimension.  Free  margin  of  each  plate  straight, 
the  combined  plates  forming  a  rather  sharp  angle.     Furrow  series  of  spinelets  is  10,  similar  to  but 
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slightly  shorter  thau  those  of  adambulacrals,  though  larger  at  the  inner  angle,  and  tending  to  become 
prismatic.  The  actinal  surface  is  beset  with  10  or  II  spinelets,  6  of  which  are  a  continuation  of  the 
inner,  actinal  series  of  adambulacrals  and  resemble  them.  A  series  of  4  or  5  smaller  spinelets  runs 
along  the  suture  margin  from  outer  corner  of  plate,  and  meets  the  first  series  about  halfway  to  the 
inner  end.     In  the  angle  thus  formed  1  or  2  spinelets  may  be  present  in  large  specimens. 

MadretK)ric  l)ody  is  very  small,  with  a  few  irregular  coarse  striations.  It  is  situated  at  one-fourth 
the  distance  from  center  to  margin  of  disk. 

Color  in  life:  Abactinal  surface,  coral  red;  actinal  surface,  whitish.  In  alcohol,  bleached  yellow- 
ish, both  sides. 

Variations:  The  chief  variation  in  this  species  is  probably  due  to  age.  At  any  rate  the  smaller 
specimens  have  more  acute  angles  to  the  pentagon,  the  sides  of  which  show  a  tendency  to  become 
incurved  very  slightly.  The  number  of  marginal  plates  is  fairly  constantly  f .  Occasionally  I  or  2 
of  the  marginals  is  abnormally  divided  obliquely  or  longitudinally.  Young  specimens  show  more 
irregularity  in  the  number  of  marginal  plates,  since  the  small  distal  plate  may  be  absent  One  speci- 
men (R=18  mm.)   has  the  following  formulas  for  the  5  sides:  J,  J,  f,  ?,  J;  another  (R=ll  mm.): 

f»  f»  1»  s»  I* 

Localities:  Type  (no.  21162,  U.  S.  National   Museum)  from  station  3919,  south  coast  of  Oahu 

Island,  257-220  fathoms,  gray  sand;  bottom  temperature,  45.6°.    Taken  also  at  following  stations: 

4081,  north  coast  of  Maui,  202-220  fathoms;  4082,  same  locality,  220-238  fathoms;  4083,  same  locality, 

238-253  fathoms;  all  on  gray  sand. 

This  species  may  be  readily  distinguished  by  its  strictly  pentagonal  form,  by  the  very  massive 

marginal  plates,  which  are  few  in  number  (only  3  to  a  "  ray ''  in  the  upper  series)  and  especially  by 

the  fact  that  the  distalmost  but  one  of  the  superomarginals  is  conspicuously  larger  than  the  rest 

Also  the  actinal  and  abactinal  plates  are  granular  and  bear  pedicellarite.     Penlagonatier  ammophiius 

is  very  distinct  from  any  other  species  of  the  genus,  none  of  which  are  so  regularly  pentagonal.    In 

the  relative  sizes  of  its  marginal  plates  it  resembles  most  nearly  P,  bourgeli  Perrier,  although  the  latter 

has  4  superomarginals  to  a  ray  instead  of  3,  and  2  small  plates  between  the  terminal  and  enlarged 

superomarginal  instead  of  I,  as  in  ammophiius. 

Oenm  T08IA  Gray. 

7b«a  Gray,  Ann.  N.  H.,  vol.  vi,  1840,  p.  281.    Type  T.  atmtrtiUs  Gray. 

Astrogonium  (pars)  Milllerand  Troflchel,  System  rier  Asteridcn,  1812,  p.  55. 

Thtia,  Gray,  Synopsin,  1866,  p.  11.  pis.  in  and  xvi. 

PentagonaMcr  (Sec.  A,  b,  pars)  Perrier,  R<^vision  des  Stelldrldes,  1875,  pp.  200,  204. 

Pentaffoncutrr  (pars).  Sladen,  Challenger  Asteroidea,  1889,  p.  264.    Perrier,  Exped.  Trav.  and  Talisman,  18M,  pp.  889,  380. 

Totia,  Verrill.  Trans.  Conn.  Acad.,  vol.  x,  1899,  pp.  148,  158. 

Key  to  Hawaiian  species  of  Tosia. 

a,  Abactinal  plates  nake<l,  bonlere<i  by  a  series  of  small  spaceil  granules.     Pedicellarite  conspicuous. 

ceramoicUa 
aa.  8ul)stellate;  abactinal  plates  small  and  numerous,  covereil  with  granules micropeUata 

Subgenus  PLINTHASTER  Verrill. 
Section  B.  Ptinthcuter,  Verrill,  Trans.  Conn.  Acad.,  vol.  x.  1899,  p.  161. 

Tosia  (Plinthaster)  ceramoidea,  new  species. 
PI.  XVI,  flgs.  6,  6a:  pi.  XXII,  flgs.  3,  4. 

Form  pentagonal,  flat,  slightly  prolongeil  at  the  angles,  where  2  of  the  marginal  plates  are  in 
contact  me<lially.  Sides  are  fairly  straight  in  fully  grown  specimen,  but  in  young  are  decidedly 
incurve<l.     K=3*)  mm.;  r=25  mm.     R=1.44  r. 

Marginal  plates  are  large,  but  relatively  much  smaller  than  in  P.  ammophUuSf  and  do  not  encroach 
80  conspicuously  ui)on  dorsal  and  ventral  areas.  Sides  of  body  perpendicular  or  superomarginal  plates 
slightly  overhanging  inferoinarginals.  The  dorsal  and  ventral  series  of  marginal  plates  correspond  in 
position — i.  e.,  do  not  tend  to  alternate,  the  suture  In^tween  the  2  series  being  nearly  straight  There 
are,  in  type  specimen,  14  superomarginals  and  16  inferoniarginals.  Superomarginal  plates  are  slightly . 
tumid,  about  as  broad  as  high,  forming  a  roun<led,  slightly  overhanging  edge  to  the  disk.    The  cord 
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of  the  height  of  each  plate  exceeds  the  length.  Two  distal  snperomarginals  are  in  contact  medially  at 
each  disk  angle.  The  general  surface  is  smooth,  though  microscopically  roughened  with  regular  pits 
and  bosses,  but  on  it  are  about  30  scattered,  low,  round  granules  set  in  shallow  depressions.  These 
are  usually  absent  from  a  narrow  zone  around  the  margin.  A  regular  series  of  flat,  roundish,  bead-like 
granules  surrounds  each  plate,  and  on  the  dorsal  surface  there  are  1  or  2  small,  2-valved  spatulate 
pedicellarite  on  a  few  of  the  plates  nearest  interradial  line.  Terminal  plate  is  small,  armed  with  a 
short,  blunt  spinelet 

Inferomarginal  plates  encroach  upon  actinal  area  more  than  superomarginals  upon  abactinal; 
slightly  tumid;  twice  as  broad  as  high,  forming  a  slightly  raised,  rounded  border  to  the  actinal  surface. 
Width  slightly  excee<ls  the  length.  The  surface  is  beset  with  scattered  granules,  similar  to  those  of 
superomarginals  but  more  numerous,  and  each  plate  is  surrounded  by  a  regular  series  of  bead-like 
granules.  A  narrow  zone  along  upper  or  lateral  face  of  plate  is  usually  free  from  scattered  granules, 
and  1  or  2  spatulate  pedicellariie  usually  take  their  place.     Distal  inferomarginal  is  diminutive. 

Abactinal  surface  is  very  slightly  convex  to  plane,  often  depressed  in  interradial  areas.  On  radial 
areas  plates  are  regularly  circular,  or  faintly  hexagonal,  fairly  large,  close-set,  the  spaces  between 
them  being  occupietl  by  papulae.  The  latter  are  absent  from  interradial  areas,  where  the  plates  are 
less  regular,  usually  hexagonal,  sometimes  quadrate  or  pentagonal  in  outline,  and  of  less  uniform  size. 
All  plates  decrease  in  size  toward  the  margin,  and  toward  center  of  disk.  The  general  surface  of  a 
plate  is  nearly  flat,  destitute  of  deciduous  granules,  but  roughened  by  numerous  minute  bosses  or  low 
protuberances.  Surrounding  each  plate,  and  occupying  space  between  adjacent  plates,  is  a  peripheral 
series  of  flattened  bead-like  granules,  with  rounded  or  flattened  tips.  Numerous  pedicellariae,  similar 
to  those  of  marginal  plates,  are  present  on  abactinal  surface. 

Adambulacral  plates  are  about  as  wide  as  long,  with  straight  furrow  margin,  but  often  with  an 
angular  outer  margin.  They  are  conspicuously  smaller  than  the  adjacent  series  of  actinal  intermediate 
plates.  Armature  as  follows:  (1)  A  furrow  series  of  7  (sometimes  6  in  smaller  specimens)  stout,  blunt 
spinelets,  compres8e<i,  placeil  eilgewise  to  furrow.  They  stand  subparallel,  and  usually  perpendicu- 
larly to  actinal  surface.  (2)  Following  these,  on  the  actinal  surface,  a  longitudinal  series  of  3  short, 
blunt  spinelets  about  two-thirds  the  length  of  furrow  spinelets.  Then  comes  another  longitudinal 
irregular  row  of  3  or  4  blunt,  conical  granules,  and  on  outer  edge  of  the  plate  a  series  of  slightly  smaller 
granules  4  to  7  in  number.  The  ambulacral  furrow  is  very  narrow,  the  furrow  spines  of  the  2  sides 
interlocking. 

Actinal  interradial  areas  pavod  with  rather  large  plates,  mostly  irregularly  4-,  5-,  and  6-sided. 
They  are  arrangerl  in  fairly  definite  series  parallel  to  adambulacrals,  and  the  plates  diminish  in  size 
toward  the  margin,  the  largest  plate  being  in  the  angle  adjacent  to  mouth  plates.  All  are  covered 
with  numerous,  coarse,  but  not  crowde<l,  rounde<l  or  subconii^l  granules,  and  a  more  or  less  definite 
peripheral  series  is  distinguishable  on  each  plate.  A  few  plates  toward  the  mouth  angle  bear  1  or  2 
two- jawed  spatulate  pedicel lariie,  similar  to  those  on  the  marginal  and  abactinal  plates. 

Mouth  plates  are  plane,  each  with  a  straight  free  margin.  Marginal  spinelets,  7  or  8,  are  blunt, 
stout,  and  about  as  long  as  furrow  spinelets  of  adambulacrals,  of  which  series  they  are  a  simple, 
straight  continuation.  Most  of  the  spinelets  are  3-  or  4-sided,  and  increase  slightly  in  size  as  they 
approach  the  inner  angle.  On  the  actinal  surface  there  is  a  row  of  3  to  5  smaller,  irregular,  often 
pointed,  thick  spinelets  parallel  to  furrow  series,  and  a  row  of  several  low,  rounded,  or  subconical 
granules  along  margin  of  medium  suture  and  3  or  4  along  that  edge  of  plate  adjacent  to  first  adam- 
bulacral plate.  The  outer  end  of  theunite<l  pair  of  mouth  plates  is  broadly  truncate.  Granules  are 
conspicuously  larger  than  those  of  the  actinal  intermediate  plates. 

Madreporic  body  relatively  larger  than  that  of  P.  ammophihij^,  al)Out  the  size  of  surrounding 
plates;  suljcircular;  striations  of  medium  coarseness,  irregularly  radiating.  The  body  is  surrounded 
by  small  flat  granules,  like  rest  of  abactinal  platea 

Color  in  life,  buff  pink;  in  alcohol  bleache<i  yellowish  to  whitij?h. 

Variations:  A  small  specimen  (R=21  mm.;  r=12mm. )  ha.<  the  sides  of  the  disk  decidedly  arcuate, 
the  relation  of  the  major  to  minor  radius  l>eing  as  1.75  to  1,  iustea<l  of  1.44  to  1,  as  in  the  type. 
Superomai^inals  of  young  specimen  encroach  more  upon  abactinal  area  than  do  those  of  the  adult. 

Localities:  Type  (no.  2116.3,  U.  8.  National  Museum)  from  station  3883,  Pailolo  Channel,  l^etween 
Maui  and  Molokai  Islands,  277-284  fathom.*,  globigerina  ooze;  bottom  temjwrature  45.2°.  Taken  also 
at  the  following  stations:  3865,  same  locality,  256-283  fathoms,  fine  volcanic  sand,  rocks;  4082,  north 
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of  Maui,  220-238  fathoms,  gray  sand;  4096,  northeast  approach  to  Pailolo  Channel,  272-286  ^thorns, 
fine  gray  sand. 

This  Tom  appears  to  belong  to  Verriirs  ** Section  B.  Plinthaster**  (op.  cit,  p.  161),  which  prob- 
ably deserves  recognition  as  a  subgenus.  The  subgenus  is  thus  characterized:  ''Pedicellarise  with 
narrow  blades  are  present,  of  small  size,  about  equal  to  the  granules  or  but  little  larger.  Adambulacral 
plates  are  wider,  about  as  large  as  the  actinal  plates,  and  bear  many  crowded  spinules;  usually  4  to  6 
in  the  furrow  series.  Mai^inal  and  abactinal  plates  usually  naked  in  the  middle  and  often  areolated. 
Three  to  five  of  the  dorsal  marginal  plates  are  usually  in  contact  medially"  (op.  cit.,  p.  161).  The 
only  modifications  to  this  diagnosis  which  our  species  would  necessitate  is  that  the  pedicellarise  are 
decidedly  larger  than  the  granules,  and  adambulacral  plates  are  smaller  than  adjacent  intermediate 
plates.  The  present  species  would  line  up  with  T.  compta  Verrill  and  T.  nitida  Verrill  from  the  West 
Indies,  in  which  pedicellarise  occur  in  both  series  of  the  marginal,  and  on  the  abactinal  plates,  and  are 
set  in  special  bilobed  pits.  Upper  marginal  and  abactinal  plates  are  granulated  around  the  edges. 
In  our  species  there  are  scattered  granules  on  the  upper  marginal  series  of  plates  in  addition  to  thotfe 
around  the  edges,  while  there  are  also  pedicellariae  on  actinal  intermediate  plates.  The  special  bilobed 
pits  are  shallow. 

This  species  is  the  first  of  the  subgenus  to  be  recognized  from  the  Pacific,  the  others  being  Atlantic. 

A  fair  figure  of  the  general  form  and  appearance  of  Tosia  (Plinlhasier)  perrieri  (Sladen)  is  to  l* 
found  in  Perrier,  Expeditions  Scientifiques  du  Travailleur  et  du  Talisman,  pt.  1,  Echinodemies  (pi.  25, 
figs,  la,  lb).     Probably  Professor  Verrill  considers  Uiis  \he  type  of  the  subgenus. 

Subgenus  CERAMASTER  Verrill. 

Section  C.  Ceranuuter  Verrill,  Trans.  Conn.  Acad.,  vol.  x,  1899,  p.  161.    Tyi>e  To»ia  granutarit  (Retzius),  i.  e.,  Astnioi 
granulans  Retz. 

Tosia  micropelta,  new  species. 

PI.  XXI.  flg.  2;  pi.  XXVI,  flgs.  4,4a. 

Stellate;  rays  5.  R=66  mm.;  r=29mm.;  R=1.93r.  Breadth  of  ray  between  first  and  second 
superomarginals,  28  nun. 

General  form  flat,  with  a  large  disk,  produced  into  5  short  rays,  which  taper  evenly  from  a  broad 
base  to  a  bluntly-fK)inted  extremity.  Interbrachial  arcs  very  wide  and  rounded.  Abactinal  surface 
slightly  inflated.  Actinal  surface  subplane.  Marginal  plates  conspicuous  but  not  tumid,  forming  an 
even  border  to  body.     Rays  and  disk  perfectly  rigid.     Pedicellarise  present  only  on  actinal  surface. 

The  2  series  of  marginal  plates  are  not  precisely  opposite,  plate  to  plate,  on  ray,  but  very 
nearly  so.  The  superomarginals,  13  in  numl)er  from  median  interradial  line  to  extremity  of  ray,  are 
much  broader  than  high  on  disk  and  inner  two-thirds  of  ray,  but  on  outer  third  of  ray  the  height 
and  width  l^ecome  more  nearly  equal.  The  abactinal  surface  of  the  plates  slopes  gently  off  in  a  sort 
of  bevel  and  meets  the  low  lateral  face,  which  is  per|)endicular.  In  the  interbrachial  arc  the  plates 
are  only  slightly  wider  than  long,  the  length  very  gradually  diminishing  as  they  approach  extremity 
of  ray.  Abactinal  surface  of  each  superomarginal  has  a  large  roundish  bare  space,  the  lateral  face  of 
plate  being  covered  with  low  roundish  granules,  which  decrease  in  size  toward  the  margin  aihd  likewise 
surround  the  abactinal  nake<l  area  in  1  or  2  peripheral  series.  On  outer  half  of  ray  the  bare  space 
encroaches  more  an<l  more  upon  lateral  face,  until  the  last  6  plates  have  only  a  mai^nal  serietiof  l)ead- 
like  granules.  The  granules  are  low  and  sunk  into  a  very  thin  membrane,  and  those  of  the  peripheral 
series  are  slightly  smaller  than  the  others.  A  small,  spatulate,  two-jawed  pedicellaria  is  present 
between  2  of  the  proximal  plates. 

Inferomarginals  equal  the  suj^romarginals  in  number,  but  are  slightly  larger.  They  are  much 
broader  than  high,  encroaching  more  upon  actinal  area  than  do  the  dorsal  mai^ginals  upon  the 
abactinal.  Plates  are  covered  with  granules  similar  to  those  of  su])eromarginal8,  there  being  a  small 
round  nakc<l  area  in  the  center  of  the  actinal  face  of  each,  smaller  in  size  than  the  corresponding 
areas  on  dorsal  series.  The  outer  3  or  4  plates  have  only  a  single  series  of  peripheral  granules,  the 
general  surface  being  nake<l.  Terminal  plate  large,  short,  and  armed  with  a  heavy  thimble-shaped 
tubercle. 

Abactinal  area  paved  with  small,  roundish  plates  compactly  placed,  small  papulse  iasuing  between 
them,  except  on  a  limited  area  in  interradial  rcjrion,  where  they  are  absent.     Papulse  are  single,  and  4 
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or  5  are  grou|>ed  about  each  plate,  any  papula  being  common  to  3  or  4  plates.  Se<-ondary  plates,  of 
somewhat  smaller  but  not  uniform  size,  are  scattered  without  onler  among  the  other  plates,  l>eing 
most  numenjus  on  interradial  areas,  and  on  disk;  not  so  common  on  rays.  Each  of  the  larger 
(primary)  plates  bears  1  to  4  ( usually  2  or  3)  subglobose  low  granules  in  the  center,  surrounde<l  by  a 
peripheral  series  of  7  to  10  similar,  but  usually  somewhat  larger  ones.  The  smaller  plates  bear 
usually  3  to  t>  granules,  acconling  to  their  size.  The  granules  appear  as  if  immersed  in  a  very  thin 
membrane,  which,  however,  does  not  extend  from  plate  to  plate.  Over  a  narrow  interradial  area 
I  the  ra<Jial  papular  areas  l)eing  wide )  the  plates  are  often  quite  irregular.  They  are  a^ually  roundish 
to  sulxiuadrate.  Many  of  them  bear  on  the  margin  a  small,  upright,  two-jawe<l  spoon-shaped 
pe<licellaria  ah)OUt  the  size  of  the  granules.  The  jaws  are  often  curved  like  bull-ilog  forceps.  They  are 
less  common  on  the  basal  portion  of  the  radial  areas. 

Adambulacral  plates  have  a  straight  furrow  margin,  and  are  nearly  as  wide  as  long,  the  outer 
margin  l)eing  often  irregularly  angular.  Armature  as  follows:  ( 1 )  A  furrow  series  of  6  (5  on  first  few 
plates)  short,  stout,  blunt,  nearly  unta|>ere<l,  cylindrical  to  faintly  4-sideil,  and  not  very  uniform 
spinelet*.  The  adoral  spinelet  is  slightly  the  heaviest.  The  6  are  sube<iual  in  length  or  slightly 
graduate<l  toward  the  alwral  end  of  series.  Occasionally  the  central  4  are  a  trifle  weaker  than  the 
laterals,  which  may  also  l>e  rarely  a  trifle  shorter.  (2)  On  the  actinal  surface  2  longitudinal  series  of 
granules  immersed  in  a  delicate  membrane,  which  makes  them  appear  shorter,  in  the  undried  state, 
than  they  a^-toally  are.  The  first  series  is  well  space<l  from  furrow  spinelets,  and  consists  <^f  3  or  4 
subconicral  granules  in  a  fairly  straight  series.  On  outer  thinl  of  ray  one  of  these  enlarges  into  an 
upright,  thick,  cylindrical,  tapering,  sharp  spinule,  increasing  in  size  towani  extremity  of  ray.  The 
granules  of  the  outermost  series  are  a  trifle  smaller,  5  or  6  in  numl)er,  and  follow  the  iKjrder  of  plates. 
When  the  latter  is  angular,  an  intermediate  granule  is  often  present  b)etween  the  2  series.  On  the 
outer,  spiniferous  plates  there  are  usually  3  rows  of  granules,  irregular. 

Mouth  plates  are  large,  with  truncate  outer  ends,  and  a  long  furrow  margin.  The  combine*!  pair 
are  prominent  actinally,  with  a  broad  me<lian  suture.  Furrow  margin  very  nearly  e^juals  length  of 
median  suture.  Armature  as  follows:  (1)  10  short,  stout,  spinelets,  3-  or  4-sideil,  blunt,  shorter  than 
adambulacral  furrow  spinelets,  and  not  uniform  as  to  form  and  length.  Innermost  spinelet  is  abruptly 
enlarged  into  a  tooth;  sometimes  flattene<l,  or  slightly  tapering,  stout.  (2)  On  actinal  surface  are 
numerous  granules  similar  to  those  c>f  adambulacral  plates,  a  rather  definite  series  l:)eing  present  along 
the  margin  of  median  suture,  the  innermost  meml)er  of  which  is  abruptly  enlarged  into  a  stout  tai^er- 
ing  prismatic  spinelet.  A  row  j>arallel  with  the  furrow  series,  well  space<l  from  it,  is  continueil  along 
the  margin  adjacent  to  first  adambulacral,  to  meet  the  suwrficial  series  at  its  outer  end.  On  the 
triangular  area  thus  enclose*!  are  2  or  3  granules.  All  are  investeil  by  a  very  thin  membrane  which  is 
hardly  noticeable. 

Actinal  interradial  areas  are  large,  paved  with  large,  irregular,  quatlrate  to  hexagonal  plat4^"S,  which 
<lecrease  in  size  towani  the  margin.  These  plates  extend  two-thin^ls  the  length  of  the  ray  or  to  seventh 
inferomarginal.  The  plates  a<ljacent  to  adambulacrals  are  largest  and  most  regular.  All  are  cov- 
ered with  low  subglobular  granules,  a  peripheral  series  being  apparent  by  their  more  regular  arrange- 
ment and  slightly  smaller  size. 

Madre|)oric  Ixnly  Ls  large,  subcircular,  and  is  situateil  a  trifle  more  than  one-thinl  the  distance 
rrom  the  center  to  margin.  Furrows  or  striations  are  narrow,  irregular,  inconspicuous,  and  inter- 
rupted. 

Anal  opening  is  subcentral,  prominent. 

Ambulacral  furrow  is  verj*  narrow,  the  tube  feet  with  large  sucking  disks. 

Color  in  life,  pinkish  buff;  in  alcohol,  a  bleached  yellowish  white. 

lyx^lity:  Station  4151,  vicinity  of  Binl  Island,  800  to  313  fathoms,  fine  coral  sand,  foraminifera, 
stones;  bottom  temperature,  37.8°.  Estimate*!  that  the  trawl  to<jk  !M)ttom  at  alniut  800  fathoms  depth, 
and  was  dragged  up  steep  slope.     Type  no.  21164,  U.  S.  National  Museum. 

This  species  appears  to  Ijelong  to  that  section  of  7o.t/'i,  callerl  (VrauuiMer  by  Professor  Verrill, 
characterized  by  having  "all  the  plates  alxjve  and  l)elow  usually  granulate*!  nearly  or  quite  all  over, 
unless  rubbed;  in  some  species  the  marginal  plates  may  often  have  a  small,  nake*l,  central  area. 
Adambulacral  plates  with  4  to  6  furrow  spines."  (Dp.  cit.,  p.  161. )  This  subgenus  is  mainly  Atlantic 
in  *listribution. 

F.  c.  B.  iyo3.  Pt.  a— 19 
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Oenai  ABTBOCESAMTTB,  new. 
Type  Astroceramut  caUinufrphut,  new  speciefi. 

Resembles  IconnMer  Sladen  (type  Astrogonium  longimanum  Mubius)  in  g^enera)  form,  but  differs 
in  the  following  respects:  Marginal  plates  centrally  beset  with  rather  coarse  deciduous  granules;  third 
superoinarginal  (at  base  of  ray)  conspicuously  larger  than  rest  of  series;  abactinal  plates  bordered  by 
small,  simple  granules,  not  by  *Wery  peculiar  valve-like  plates"  (Sladen);  actinal  intermediate  plates 
bear  numerous  tubercular  granules;  adambulacral  plates  of  fair  size,  the  furrow  armature  consisting 
of  5  rather  stout,  untapered,  somewhat  compressed,  roundly  truncate  spines  which  are  about  as  long 
as  the  furrow  margin  of  the  plate.  The  2  median  spines  are  slightly  the  larger,  or  4  are  subequal  and 
nearly  {mrallel.  The  adoral  spine  is  nearly  always  conspicuously  shorter  than  the  others.  On  actiual 
surface  of  plate  is  a  series  of  2  stout,  blunt,  erect,  cylindrical,  or  swollen  spines  more  robust  and 
slightly  shorter  than  the  furrow  series,  while  on  the  outer  portion  of  the  plate  are  7  to  II,  stout, 
irregular  or  thimble-shaped  granules,  often  angular  in  drying,  simulating  2  longitudinal  series, 
those  nearest  the  actinal  spines  largest.  Rarely  a  plate  bears  a  large,  two-jawed,  spatulate,  serrate 
pe<licellaria.    Similar  i)edicellariie  wcur  on  the  actinal  intermediate  areas. 

It  will  he  seen  that  this  adambulacral  armature  is  considerably  different  from  that  of  IconaMer^ 
whose  adambulacral  plates  are  small,  the  furrow  spinelets  being  small  and  squamous,  and  the  actinal 
of  about  the  same  size  and  disposed  in  several  series  (/.  longimanus^  Dujardin  and  Hup^,  Hist.  Nat. 
des  Zooph.  Fk'hin.,  18()2,  p.  3^7,  under  AiUrogonium  xouleyetii).  In  IconaMer  petiiaphyllus  (Alcock) 
also  the  adambulacral  plates  are  small,  with  a  semicircular  furrow  series  of  10  or  11  small  foliaceous 
spinelets  in  the  basal  half  of  ray  and  8  to  6  in  apical  half,  of  which  those  at  ends  of  series  are 
thickened;  while  actinally  there  are  3  irregular  longitudinal  rows  of  depresseil  granules. 

The  character  of  the  suixTomarginal  plates  is,  1  believe,  one  of  importance.  The  granules 
surrounding  the  abactinal  plates  ot  AMroeeramiut  can  not  Ije  construeil  into  **very  peculiar  valvular 
plates,"  since  they  are  not  plates  at  all.  In  Astroreramus  the  mai^inal  and  actiual  plates  are  granular, 
not  smooth  as  in  Iconaster. 

Aatroceramus  caUimorphus,  new  species. 

PI.  XXIII,  flgH.  1-3;  pi.  XXVII,  fig.  3. 

Rays  5.  R=82  mm.;  r=24.5  mm.  R=3.35  r.  Breadth  of  ray  between  second  and  third  supero- 
marginal  15.5-18  mm.;  between  third  and  fourth  12.5-15  mm. 

Rays  long  and  tapering,  rigid,  fairly  slender  after  the  basal  expansion  is  passed;  extremities 
pointed.  Interbrachial  arcs  widely  rounded.  Lateral  walls  thick  and  massive,  nearly  vertical,  but 
distinctly  concave  along  the  sutural  line  l)etween  upper  and  lower  series  of  plates.  Abactinal  area 
plane;  actinal  subplane. 

Al>actinal  area  covered  with  large,  flat,  naked  plates,  irregularly  polygonal.  Thoee  of  radial  and 
either  adradial  series  are  sulnircular  or  hexagonal  in  outline,  and  are  more  regular  than  the  others. 
Those  ])lates  of  the  interradial  triangles  are  usually  irregularly  5-  to  6-sided.  All  decrease  in  size  as 
they  recede  from  the  ci*nter,  the  largest  plates  l)eing  th(jse  of  the  primary  apical  system.  AH  these 
plates  are  confined  to  the  disk,  except  4  or  5  small  quadrate  plates  isolated  between  superomaixinals 
near  base  of  ray.  These  small  plates  are  sei>arated  fmni  one  another  and  alternate  with  the  supero- 
marginals.  Abactinal  plates  are  surroundtHl  by  a  series  of  small,  oblong  or  quadrate  granules, 
flat-toi>ped  and  set  flush  with  the  general  surface.  The  outer  free  edge  of  the  granules  is  sometimes 
rounde<l.  The  general  surface  of  plates  is  plane,  or  very  slightly  convex,  free  from  granules,  but 
roughened  by  minute  bosses.  In  si>aces  between  the  plates  small  papuUe  may  be  seen,  although 
they  are  absent  from  a  small  triangular  interradial  area  (the  outer  side  of  which  is  bounded  by  the 
internwlial  pair  of  superoinarginal  plates). 

^larginal  plates  are  massive  and  tumid,  the  upper  and  lower  series  not  exactly  corresponding  on 
the  ray.  The  8ui>eromarginals,  U>  in  iiuml)er  from  median  interradial  line  to  extremity  of  arm,  are 
much  broa<ler  than  high,  and  form  a  wide  margin  to  body.  Their  outer  free  angle  is  abruptly 
rounded,  and  the  length  of  each  plate  is  about  two-thirds  to  three-fourths  the  greatest  width  when 
the  animal  is  viewed  from  alK>ve,  but  on  the  outer  part  of  ray  the  2  dimensions  are  nearly  equal. 
The  plates  decrease  in  size  Imtli  wayj^  from  third  snpt»roniarginal.  Tumid  (X)rtion  of  both  dorsal  and 
lateral  surfaces  ir?  covered  with  scattered,  low,  round  granules,  which  leave  a  wide,  perfectly  free  area 
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alx>ut  the  peripherj'  of  the  plate.  On  outer  part  of  ray  these  granules  are  fewer  in  number  and  are 
confined  to  the  rounded  edge  of  the  ray.  Margin  of  each  plate  is  bortlere<i  by  a  series  of  small 
bead-like  granules,  smaller  than  those  of  the  dorsal  plates. 

Inferomarginal  plates  correspond  in  number  to  superomarginaln,  and  have  alK>ut  the  same  general 
dimensions,  except  that  fin^t  and  second  inferomarginals  are  the  largest  of  series.  Ornamentation  i.s 
the  same  as  that  of  superior  series,  but  the  peripheral  granules  are  larger.  At  inner  edge  of  3  or  4 
plates  near  base  of  ray  (about  fourth  to  seventh  inclusive)  is  a  2-jawe<l  spatulate  pedicellaria,  like 
those  of  the  actinal  intermeiliate  plates  (q.  v.). 

Adambulacral  plates  are  wider  than  long,  with  a  faintly  convex  margin  to  furrow.  Armature 
as  follows:  (1)  A  furrow  series  of  5  rather  stout,  untapered,  somewhat  compresseil,  roundly  truncate 
spines  which  are  alx)Ut  as  long  as  the  furrow  margin  of  plate.  These  spines  are  not  so  obviously 
compressed  on  outer  portion  of  ray  and  are  there  somewhat  tapering.  The  2  me<lian  spines  are 
slightly  the  longer,  or  4  are  subequal  and  nearly  parallel.  The  adoral  spine  is  nearly  always  cr>nspicu- 
ously  shorter  than  the  others,  rarely  tapering,  and  set  at  an  angle  with  the  rest  of  the  series.  (2)  On 
the  actinal  surface,  space<l  a  little  from  the  furrow  series,  a  longitu<linal  row  of  2  short,  blunt,  erect, 
cylindrical  or  swollen  spines,  more  robust,  and  slightly  shorter  than  the  furrow  spines.  This  series 
decreases  to  a  single  spine,  on  the  outer  third  of  ray.  Occasionally  3  spines  are  present  in  the  series. 
On  the  outer  portion  of  the  plate  are  7  to  11  stout,  irregular  or  thimble-shaped  granules,  often  angular 
in  drying,  irregularly  placeii  or  simulating  2  longitudinal  series.  Rarely  a  plate  bears  a  large  2-jawed 
spatulate  pedicellaria  like  thase  of  actinal  intermwliate  plates.  One  or  2  small,  robust  spineleta 
usually  stand  on  the  adoral  margin  near  the  furrow,  forming  a  sort  of  continuation  of  the  furrow 
series.  The  short  adoral  furrow  spine  appears  to  l>e  one  of  these  moved  to  the  furrow  margin.  On 
the  aboral  e<lge  there  is  sometimes  a  similar  spine  near  the  furrow. 

Mouth  plates  are  rather  large  but  not  especially  prominent.  Each  plate  forms  a  wide  isosceles 
triangle,  the  base  toward  median  suture.  Free  margin  extensive.  Actinostome  very  small.  Arma- 
ture as  follows:  (1)  A  furrow  series  of  7  stout,  flat,  truncate,  or  roundly  tipped  spines,  increasing  in 
length  towanl  the  inner  angle.  Some  of  the  spines  show  a  tendency  to  become  prismatic.  The  plane 
of  flattening  is  transverse  to  furrow.  The  inner  spines  are  conspicuoiLsly  enlarges!  and  varj-  somewhat 
in  shape.  They  are  compressed  to  a  thin  blade  with  a  truncate  tip,  which  is  broader  than  the  .base, 
eo  that  the  spine  resembles  a  long  hatchet-blade.  At  one  mouth  angle,  however,  the  2  teeth  are  not 
conspicuously  widened.  (2)  On  actinal  surface,  a  su|)erficial  row  of  tul>ercles  and  spines  present 
along  the  margin  of  meiiian  suture.  The  inner  2  are  heavy,  subprismatic,  blunt.  Rest  of  series 
(4  to  5)  are  blunt,  irregular,  subprismatic  tul>ercles,  or  large  granules,  similar  to  those  of  adambulacrals. 
One  inner  spine  and  2  or  3  tubercles  form  a  similar  series  along  the  margin  adjacent  to  first  adambu- 
lacral.    All  are  rather  widely  spaced. 

Actinal  interradial  areas  are  large,  and  extend  to  fourth  inferomarginal  (in  1  ray  to  sixth). 
Small,  isolated,  intermediate  plates  extend  on  1  ray  as  far  as  seventh  inferomarginal.  Interme<liate 
plates  are  large,  irregularly  4-  to  5-side<l  (rarely  hexagonal).  The  series  adjacent  to  adambulacral  is 
largest;  all  decrease  in  size  toward  margin.  Each  plate  is  surroundetl  by  a  series  of  unequal,  bead- 
like granules,  and  on  the  general  surface  there  are  1  to  5  larger,  thimble-shape<l  granules,  scattered 
irregularly  and  widely  spaced.  Many  of  the  plates  adjacent  to  the  adambulacrals,  as  well  as  1  to  3 
others  in  the  interbrachial  region,  bear  a  single,  large,  2-jawi»tl,  spatulate,  tongs-like  pedicellaria. 
Each  jaw  has  a  distal  expanded  i)ortion  with  a  curved,  serrate  edge,  and  a  narrower  {>edicel  which 
again  expands  at  the  base  to  l>e  inserte<i  into  a  special  slit.  The  s]>ecial  depressions  for  the  jaws  when 
opene<i  are  shallow.     Five  pe<licellariie  have  3  jaws  each. 

Madreporic  Ixxly  is  inconspicuous,  irregularly  hexagonal  (shield-sha{>ed ),  surn)Un<leil  by  3  large 
plates.  It  is  situate<l  one-third  distance  from  center  <>f  disk  to  extreme  margin.  Striations  are  of 
meilium  size,  irregularly  radiating. 

Anus  subcentral,  small,  surrounded  by  enlarged  granules. 

Tube  feet  with  large  sucking  disks.  Ambulacral  furrow  narrow  and  arche<l  over  by  the  armature 
of  adamulacral  plates. 

Color  in  life  not  taken;  in  alcohol,  l)leache<l  yellowish,  with  a  pinkish  cast  on  superomarginals. 

Locality:  Station  ii857,  Pailolo  Channel,  l>etween  Molokai  an<l  Maui  islands,  127-128  fathoms,  tine 
sand,  yellow  mud;  bottom  temperature  62.5°.     One  specimen,  type  no.  21165,  U.  8.  National  Museum. 


1058  BULLETIN    OF   THE    UNITED   STATES   FISH    COMMISSION. 

Oenai  CALLIDEBMA  Ormj. 

CtiUiderma  Gray,  Proc.  Zool.  8oc.,  1847,  p.  76.    Type,  C.  emma  Gray,  P.  Z.  8.,  1847,  p.  77;  Ann.  N.  H.,  vol.  xx,  1M7,  p.  198. 

Calliderxxia  spectabiUs,  new  epeciee. 
PI.  XXIV,  figs.  1,2:  pi.  XXV,  figs.  1-3;  pl.xxvi,fig.8. 

Size  large;  form  pentagonal,  the  angles  prolongeti  into  rays,  the  outer  attenuate  portion  of  which 
is  fonned  by  marginal  plates  only.  General  form  depressed,  flattened,  abactinal  surface  subplane  to 
slightly  convex.  Interbrachial  arcs  are  very  wide,  the  interradial  portion  of  the  mai^n-of  disk  being 
straight  and  passing  gradually  into  the  rays,  which  have  thus  a  broad  base  and  taper  rapidly  into  the 
elongated  slender  outer  i)ortion,  the  distal  20-26  8Ui>eromarginal  plates  of  adjacent  sides  being  in  ci>n- 
tact  medially.     Disk  is  very  large  in  proportion  to  rays.     R=202  mm. ;  r=85  mm.     R=2.37r. 

Marginal  plates  are  well  developed,  forming  a  stout  border  to  disk,  but  relatively  not  so  large  as 
in  C.  emma.  Plates  of  upper  and  lower  series  do  not  exactly  correspond  in  number,  nor  are  they 
exactly  opposite,  ext^ept  sometimes  for  a  short  distance  on  either  side  of  the  interradial  line.  Through- 
out most  of  the  ray  they  are  usually  alternate,  the  suture  l^etween  them  having  a  zigzag  course.  Edge 
of  disk  is  square-cut  on  both  surfaces,  the  lateral  surface  of  the  plates  sloping  inward  toward  the  suture 
between  the  2  series,  so  that  the  lateral  face  of  disk  and  rays  is  concave  or  like  a  shallow  V-shape<l 
trough. 

Superomarginal  plates  are  broader  than  high  and  about  as  high  as  long.  In  interbrachial  arc  the 
outer  margin  of  each  plate  is  often  slightly  shorter  than  the  inner,  but  the  plates  are  irr^ular  in  this 
respect.  Surface  of  plates  subplane  to  slightly  convex.  There  are  90  to  94  to  each  side  of  the  borly 
(more  numerous  in  the  largest  specimen;  77  in  a  medium  small  specimen).  General  surface  is  cov- 
ered with  numerous,  crowde<l,  low,  round,  flat-topped  granules,  a  marginal  series  being  usually 
distinguishable.  Granules  of  the  latter  become  subconical  along  the  margin  adjacent  to  inferomar- 
ginals,  and  those  of  the  lateral  face  of  plate  are  more  rounded  than  on  dorsal  surface.  On  the  angular 
margin,  where  lateral  and  dorsal  superficies  meet,  each  plate  l>ears  2  to  4  stout,  short,  tapering,  very 
sharp  spinules  in  a  longitudinal  seriins,  and  they  extend  along  the  ray  to  within  4  or  5  plates  of  where 
the  2  series  of  superomarginals  meet  medially.     Throughout  rest  of  ray  they  are  absent. 

Inferomarginals  are  slightly  larger  than  the  superomarginals,  and  also  a  little  higher,  their  width 
on  the  actinal  surface  l)eing  greater  than  that  of  the  superomarginals  on  the  abactinal.  They  form  a 
raised  border  to  the  ventral  surfa<*e.  The  free  margin  is  rounded  on  the  outer  part  of  ray.  General 
surfai»e  is  covered  with  flattene<l  granules,  similar  to  those  of  the  dorsal  marginals,  but  on  the  actinal 
surface  these  are  rather  more  squanriform  and  subacute.  The  actinal  surface  is  beset  with  prominent, 
tapering,  occasionally  slightly  flattened,  sharp,  mobile  spines,  al)out  5  mm.  in  length,  there  being  12 
to  20  to  each  plate.     They  are  smaller  and  fewer  in  number  on  the  outer  part  of  the  ray. 

Abactinal  surface  is  capable  of  some  expansion.  Plates  are  flat,  hexagonal,  and  regular  on 
the  radial  areas,  a  papular  jK>re  being  situated  at  each  angle  of  the  hexagon.  The  papular  area  is 
widest  in  the  basal  radial  area,  constricting  on  the  ray  and  toward  center  of  disk,  where  there  is  a 
narrow  cinular  papular  area  (lK)unded  externally  by  the  madreporic  body)  surrounding  the  anus. 
The 'large  triangular  interradial  area  is  devoid  of  papuhe,  and  is  paveti  with  mostly  4-sided  plates, 
which,  like  tho.**e  of  the  radii,  decrease  in  size  as  they  recede  from  the  center.  They  are  coverefl  with 
crowded,  round,  flat-t<>i)pe<i  or  only  slightly  convex  granules,  larger  than  those  of  superomarginals. 
These  granules  increase  in  size  toward  the  center  of  disk,  and  the  centrally  situated  granules  of  each 
plate  are  slightly  larger  and  usually  more  convex  than  are  those  at  the  sides.  The  plates  of  the  radial 
papular  area*<  are  armed  with  larger,  globular  granules,  one  much  enlai^ged,  and  often  subconical,  with 
3  or  4  nimilar  granules  nearly  as  large  groujHHl  around  it.  Along  the  proximal  portion  of  each  papular 
area  the  plates  of  the  3  to  6  median  longitudinal  series  bear  each  an  erect,  central,  conical  spine,  as 
long  or  longer  than  the  inferomarginal  si)im»s  (5  mm.).  In  the  type  this  spiniferous  area  is  50  mm. 
long  by  15  to  20  wide.  There  are,  besides,  5  stout  spines  around  the  anal  opening.  These  abactinal 
spines  are  very  characteristic  and  are  more  conspicuous  in  the  medium-sized  specimens  than  in  the 
**giants,"  such  as  the  tyiH\  The  radial  and  either  adradial  row  of  spines  are  the  longest  and  subequal; 
while  a  varying  number  of  lateral  sliorter  series  is  adde<l  at  either  side.  Granules  are  often  arranged 
in  circles  al)ont  the  base  of  a  spine,  and  the  enlarged  central  granule  of  the  other  plates  of  radii  is 
graduate<l  in  size  in  sui;h  a  manner  as  to  become  smaller  as  it  recedes  from  the  spines.  On  the  ray  3 
to  (i  granules  larger  than  the  others  rei)lace  this  central  granule. 
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Adambulacral  plates  have  a  straight  margin  to  furrow.  The  width  of  each  plate  is  about  two- 
thinl:*  the  length.  The  armed  portion  of  actinal  surface  has  the  appearance  of  Ijeing  more  or  k*SH 
elevated  al)ove  the  level  of  the  furrow  margin.  Armature  as  follows:  ( 1)  A  furrow  comb  of  12  to  15 
straight,  untapered,  slightly  flattened,  roundly  tipj>eil  spinules,  standing  parallel.  The  proximal 
plates  bear  uj«ually  12  spinules;  those  more  dis^tantly  situated  14  or  15,  while  the  plates  at  the  tip  of 
the  ray  only  al)Out  9.  The  lateralmost  spinelets  are  shortest.  A  very  characteristic  feature  of  these 
spinules  is  that  their  tips  do  not  conform  to  a  straight  or  a  regularly  curved  line,  but  rather  to  a 
comjX)und  curve.  That  is,  the  a<loral  half  of  the  series  is  longer  than  the  alioral,  the  exact  relations 
showing  l>etter  l)y  figure  than  description.  (2)  The  actinal  surface  of  proximal  plates  bears  about  6 
erect,  stout,  tapering,  sharp,  movable  spines  disposed  in  2  regular,  or  irregular,  longitudinal  series,  or 
else  without  very  definite  arrangement.  They  average  from  5  to  7  mm.  in  length.  One  of  them  is 
usually  longer  tlian  all  the  rest,  while  fretjuently  1  or  2  others  are  not  more  than  half  as  long  a*"  the 
longest.  These  actinal  spines  are  redui-eil  to  3  or  4  at  alx>ut  the  middle  of  the  radiiii^,  and  to  2  on  the 
outer  attenuate  portion  of  the  ray.  They  are  then  arrange<l  in  an  oblique  transverse  series,  on  the 
aboral  half  of  the  plate,  the  axis  of  the  series  running  from  the  inner  aboral  comer  to  the  middle  of 
the  outer  edge.  Proximal  adambulacrals  Ijear  fewer  actinal  spines  in  medium  sized  and  small 
individuals.  Numerous  large,  irregularly  subprismatic  (►r  s^|uamiform  granules  are  groupe<l  about  the 
border  of  each  plate,  except,  of  course,  on  the  furrow  margin. 

Actinal  interradial  areas  are  very  large,  the  interme<iiate  plates  extending  along  ray  to  nineteenth 
inferomarginal  (from  median  interradial  line)  or  to  within  2  plates  of  the  point  where  superomarginals 
of  adjacent  sides  join  medially.  The  plates  are  large,  distinct,  flat  or  slightly  convex,  irregularly  4  or 
5  sided  (occasionally  hexagonal),  those  adjacent  to  the  adambulacrals  largest  and  most  regular.  All 
plates  decrease  in  size  as  they  appn>ach  the  margin.  They  are  covered  with  coarse,  roundish,  or  sub- 
squamiform  granules,  a  peripheral  series  of  smaller,  closer  ones  l>eing  usually  distinguishable.  Each 
plate  bears  a  central,  sharp  tapering  prominent  spine  about  5  mm.  in  length.  The  plates  adjacent  to 
adambulacrals  a-^ually  bear  2  or  3  in  a  transverse  series,  these  l)eing  longer  than  the  spines  over 
remainder  of  interradial  area.  Likewise  the  proximal  plates  of  the  next  2  longitudinal  series  l>ear 
each  2  spines. 

Mouth  plates  are  small  and  narrow,  the  width  of  the  unite<l  pair  being  equal  to  one-half  the  inter- 
radial dimension.  Companion  plates  together  form  a  sharp  mouth  angle  with  a  long  free  margin. 
Marginal  spinules  14,  like  those  of  a^lambulacrals,  the  innermost  being  somewhat  enUrge<l  and  sul>- 
prismatic.  Actinal  surface  of  each  plate  bears  8  robust,  erect,  sharp  spines  i  like  those  of  the  adam- 
bulacral plates)  in  an  irregular  interradial  row,  with  1  or  2  odd  spines  in  the  corner  adjacent  to  first 
a<lambulacral.  There  is  great  variation  in  the  arrangement  of  these  .pines.  Often  there  is  a  series 
of  4  parallel  with  the  furrow  margin,  and  a  row  of  3  to  5  extending  thence  o  outer  end  of  plate,  decreas- 
ing in  size  outward.  Margin  of  plate  (excepting  toward  furrow)  is  lined  Aith  an  irregular  series  of 
large,  robust,  subprismatic,  or  often  subspinose  granules.  The  <Kld  actinal  interradial  plate  adjatrent 
to  the  outer  end  of  the  combined  mouth  plates  Itears  6  to  9  s[)ines. 

Madreporic  bo<ly  is  circular,  convex,  with  irregular  striations.  It  is  situated  near  the  center  of 
disk,  about  12  mm.  from  anal  opening  (one-seventh  distance  from  center  to  e<lge  of  disk). 

In  a  medium-sized  specimen  examined  the  abactinal  plates  of  the  radial  and  either  adradial  series 
are  distinctly  6-lol)e<l.  The  other  plates  of  the  papular  area,  on  either  side  of  these,  rapidly  lose  the 
\o\h^\  fharacter.  Near  the  primary  radial  plates  the  lol)es  lx?come  detache<l  and  form  internal  short 
ra<liating  cjssicles  (4  to  a  plate)  joining  neighboring  plates.  The  lol>e<l  plates  touch  ea<*h  other  by  the 
lolies,  usually  only  4  lol>es  (2  on  either  .*»ide  of  plate)  l>eing  sufliciently  enlarge<l  to  impinge  regularly 
on  those  of  laterally  situated  plates.  Each  radial  plate  is  thus  joined  to  2  adradials  on  each  side. 
There  are  5  large  polian  vesicles,  an<l  5  conspicuous,  distally  bifid  intestinal  cccca.  Interradial  septa 
single,  uncalcifie<l. 

Color  in  life:  Abactinal  surface  bright  cadmium  yellow  except  the  radial  papular  areas,  and  a 
circular  area  alx)Ut  the  inus  (bounded  externally  by  the  madrejxjric  Ixxly  >,  whi<  h  are  bright  madder 
pink.  The  erect  spines  are  whitish.  Dorsal  surface  of  superomarginal  plates,  except  on  outer  third 
of  ray,  madder  pink.  The  abactinal  area  of  pink  is  lanceolate  in  shapt\  an<l  about  the  l>order  grades 
into  the  yellow  area.  The  enlarge<l  granules  here  are  pink,  while  the  rest  of  the  plate  is  yellow. 
Many  of  the  granules  are  deeper  colored  than  the  general  tint.     Actinal  surface  whitish. 

Variation  and  young:  This  8pe<*ies  is  subject  to  a  certain  amount  of  variation  which  appears  to  be 
mainly  doe  to  age.    There  is  represented  in  the  collection  every  gradation  io  size  from  the  smallest, 
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with  a  major  radiii8  of  32  mm.,  to  a  giant  with  major  radius  217  mm.  The  principal  difference  in 
general  8ha]>e  is  a  more  rounded  interbractiial  arc  in  the  young,  which  gives  a  greater  prominence  Uy 
the  ray.  The  adult^i  have  a  large,  heavy  disk  and  relatively  less  prominent  though  not  shorter  rays. 
The  spinulation  of  Huperomarginals  is  weak  or  lacking  in  the  small  individuals,  but  the  erect  spinets  on 
the  abactinal  plates  are  often  rather  more  conspicuous,  though  not  necessarily  so  numerous.  These 
al)actinal  spines  are  well  develoj)ed  in  all  specimens,  and  are  thoroughly  characteristic  of  the  speciei?. 
On  account  of  the  more  re<luce<l  disk  in  small  specimens,  the  radial  papular  areas  with  their  spei'ial 
armature  and  larger  granules  are  rather  more  extended  than  in  medium-sized  and  adult  specimens. 
Young  examples  also  have  fewer  adambulacral  spines,  both  furrow  and  actinal.  Inferomarginal 
spines  are  much  fewer  in  young.  The  following  table  records  a  few  of  the  more  important  differences 
due  to  age.     Not  all  specimens  are  here  noted. 

TcUtle  showing  txiriation  of  ftpeciinenn. 


s^^i^"-  ^IZ, 


4077a  ., 
4077b  . 

4077c  .. 

4077d.. 
4077e  .. 


4077f. 
4077g 
4098.. 


4077h  . . . . 

40771  .... 
4077J  .... 

409Ha 

4077k  . . . . 
40771  .... 
4077m.... 
3988,type 
4102 


13:> 
143 


202 
217 


Number  ^."^^^^l. 

'*^»^-  plates  to   P**^^'*" 
I     *'*"**•        on  ray. 


mm. 
1   32 
'   47 

mm. 
13.5  1 
16.5 

51 

18   i 

56 
59 

19   < 
20 

66 
68 
74 

'23 
22 
24 

W 

n 

87 

90 

103 

30 
80 
37 

45 
55 
65 
84 
95 


81 
45    ; 

t 

48 

50 
60 

M 
M    , 

64    ' 

64 

I 

60+ 
68 
74 
92 

96    I 


90-94 
106 


11 
18 

18 

ijm9 

18 

19 
20 
24 

24 


22 
24 
24 
81 
31.5 


a  23 
?»29 


Abactinal  (fMnes  to 
each  radial  area. 


Well  developed 
do 


'  28-^  to  each  radian: 
,      2-2.5  mm.  in  length. 


.do 
.do 

.do 
.do 


Very  well  developed, 
5Q^S  iif  each  radius. 
18-20 


30-35 

35-38 

25-38,  large. 

20-22 

45-55 

50,  average  . 
43,  average  . 
25-40 


Adambulacral 
armature. 


Furrow ! Actinal! 
spines.  ,  spines. 


Inferomargi- 
nal spines. 


Saperomarginal 
spines. 


7-  8 
8-10 

8-10 

8-10 
8-11 

9-12 
7-11 
8-12 

9-12 

9-12 
9-12 
8-13 
9-14 
8-13 
9-15 
9-15 
Max.  15 


2-3    3-^,8bort Absent. 

2-8    3-6 A     few    tubercular 

grannies. 
2-3    8-5 Do. 


2-8    4-6 Nearly  absent 


2-3    4-6. 


2-4  5-10. 
2-3  '  6-10. 
2-4     6-10. 


2-1 

2-4 
2-4 
2-4 
2^ 
2-6 
2-5 
2-7 
2-8 


6-10. 


6-10 

5-11 

6-11 

6-18 

Maximum  15. 
Maximum  16. 
Average  12-20. 
Avenge  16-30. 


Scattered       conical 

tabercles. 
2-9oooical  tubercle). 

l>o. 
2-4  conical  tubercles. 

2-4  poorly  develofied 

tubercles. 
2-3  spinules. 

I>o. 

Dc- 

Do. 
2-4  spinules. 
Mostly  4. 
2-4  larger  splnule«». 

Do. 


a  Arm  tip  injured. 


t>  Arm  tip  gone. 


Localities:  Type  (no.  21166,  U.  S.  National  Museum)  from  station  3938,  vicinity  of  Laysan  Island, 
148-1  (i3  fathoms,  white  sand  and  broken  shells;  bottom  temperature,  60.3^.  Taken  also  at  the  fol- 
lowing stations,  in  all,  20  specimens: 

Record  of  localities. 


Station. 


3838 
4074 
4077 
4079 
4098 
4102 


Lo(rality. 


Pathom». 

South  coast  of  Molokai  Island 92-212 

North  coast  of  Maul  Island 78-  86 

.do 99-106 

.do 143-178 

do j  95-152 

do 122-132 


Nature  of  bottom. 


Fine  grayiih-browii  sand. 
Coral  sand,  foraminifera. 
Fine  coral  sand. 
Gray  sand,  foraminifera. 
Coral  sand,  foraminifera,  rocks. 
Fine  gray  sand,  fonunlnifera. 


This  in  the  most  striking  si>ecies  taken  by  the  ex[)eilition,  and  is  remarkable  alike  for  its  beautiful 
coloring  and  the  large  size  of  mature  individuals.  It  is  apparently  rather  common  on  sandy  bottom 
between  7S  and  178  fathoms^. 

CoUuUTina  may  ])e  (listinguishe<i  from  other  genera  of  the  ( ioniaaterinae  by  the  prominent,  mobile 
8|*nes  on  the  ventral  plates,  as  well  as  by  the  broad  disk,  and  attenuated  rays,  composed  only,  on 
the  distal  part,  of  the  marginal  i»lates.     From  its  only  known  living  congener,  OaUiderma  emma  Gray, 
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the  present  species  is  distinguishe*!  principally  by  the  erect  and  prominent  spines  of  the  radial  series 
of  the  ahactinal  surface  of  <lisk.  The  following  differences  may  or  may  not  be  constant:  C.  spectabUi» 
has  rather  narrower  and  more  numerous  superomarginal  plates,  more  prominent  adambulacral  spines 
(both  series),  and  the  superomarginal,  inferomarjjinal,  and  actinal  intermediate  spines  ap|)ear  rather 
Large.  SptctahUia  is  undoubte<lly  closely  relate<l  to  emma,  which  hails  from  Jaf^^an.  When  descril)eii 
by  Gray  the  hxality  of  this  8i)ecies  was  unknown,  but  a  s[)ei'imeu  was  subsequently  found  in  a  bottle 
of  insects  from  Ja{kan.     (Perrier,  Rev.  Stell.,  p.  220.  > 

Oenni  CALLIASTEK  Gray. 

CaHiagterGTKY,  Ann.  N.  H..  vol.  vi,  1»40.  p.  280.    Type.  i'aUiivfter  rhildrmi  Gray. 

Calliaster  pedicellaris,  new  s[>ecies. 

PI.  XXVII.  fijf.  1:  pi.  XXVIII,  figs.  1.  2;  pi.  xxxi.  fig-  1- 

Rays  5.  R=75  mm.;  r=25  mm.  R=3  r.  Breadth  of  ray  between  second  and  third  superomar- 
gioal  plates,  18  mm.;  between  fourth  and  fifth,  13  mm. 

Rays  rather  long  and  narrow,  very  gently  tapering  to  a  blunt  extremity,  the  distal  superomarginals 
being  in  contact  medially.  The  rays  appear  of  nearly  uniform  width  after  the  somewhat  abrupt  basal 
expansion  is  passed,  although  they  taper  slightly.  Interbrachial  arcs  widely  rounded.  Lateral  walls 
thick,  vertical,  ahactinal  surface  slightly  convex  on  disk.     Disk  and  rays  very  rigid  and  hard. 

.\bactinal  area  is  narrow  on  rays,  being  narrower  beyond  the  fourth  superomarginal  than  the 
width  of  a  single  superomarginal  plate.  On  outer  part  of  ray  al^actinal  plates  are  re<luce<l  to  a  single 
series,  the  plates  being  separate*!  one  from  another  by  the  superomarginals,  which  meet  in  the  median 
radial  line.  Ahactinal  plates  are  large,  irregularly  circular,  those  of  median  radial  series  being  slightly 
the  largest  and  somewhat  lengthened  transversely  on  basal  portion  of  radial  area.  The  plates  of  inter- 
brachial angle  are  not  so  regular.  On  central  portion  of  disk  there  are  numerous  small  plates  scattered 
among  the  larger.  These  are  arranged  in  more  or  less  of  a  definite  circle  around  each  "radial"  plate 
of  the  primary  apical  system,  and  also  partially  encircle  a  few  neighboring  plates.  Each  primary 
**  radial"  plate  bears  a  thirable-sha|>ed  tubercle,  which  is  repeatal  on  3  suixjeeding  plates  of  the  meilian 
radial  series,  thus  making  a  longitudinal  row  of  4  tul)ercles  on  the  proximal  portion  of  each  radial 
area.  I'nfortunately,  with  the  exception  of  a  single  tubercle,  these  are  all  broken  from  the  unique 
sj^ecimen.  The  scar  seems  to  indicate  that  they  deirrease  in  size  outward.  The  other  ahactinal  plates, 
with  the  exception  of  a  few  in  interradial  area  which  are  flat,  have  exposeil  surface  slightly  concave, 
and  bear  in  the  center  a  low  round  granule  often  set  in  a  si)ecial  shallow  pit  with  slightly  tumid  e<lges. 
Margin  of  all  plates  is  surroundeil  by  an  irregular  series  of  small,  poorly  defined,  low,  flat  topped 
granules,  either  roundish  or  elongated.  They  lie  flush  with  the  level  of  plates  and  are  more  or  leas 
sunk  in  membrane,  which  is  visible  l>etween  the  plates.  Occasionally  there  are  2  or  3  series  of  gran- 
ules, always  irregular.     In  interspaces  between  the  plates  small  papula?  may  be  seen. 

Marginal  plates  are  massive,  forming  a  broad,  solid  l)onler  to  disk  and  rays.  Kach  plate  is  dis- 
tinct and  tumid.  The  su|)eromarginals,  15  to  IG  in  numl)er  from  me<lian  interradial  line  to  extremity 
of  ray,  are  broader  than  high,  and  the  length  is  alx)ut  four-fifths  of  the  chord  of  extreme  width.  They 
very  gradually  dei^rease  in  size  toward  extremity  of  ray.  The  4  or  5  distal  plates  of  each  ray  are  in 
<-ontact  medially,  while  4  to  6  plates  centrally  from  these  may  touch  by  their  inner  e<lges,  segregating 
1  to  4  quadrate,  ahactinal  plates.  Each  plate  l^ears  in  the  center,  on  the  exposed  tumid  portion,  a  rigid, 
blunt,  tubercular  spine  or  elongated  thimble-shaped  tubercle  which  decreases  in  size  towanl  tip  of  ray, 
and  on  the  last  4  or  5  plates  is  reduced  to  a  small  granule  (or  may  occasionally  be  wanting).  The 
general  surface  of  plates  is  smooth,  except  for  a  group  of  2  to  '>  small  granules,  just  under  the  spine, 
on  plates  of  interbrachial  arc;  and  the  margin  is  surroundeil  by  an  irregular,  u.^ually  double,  series  of 
small,  elongate,  flattene<l  granules  similar  to  those  encircling  the  al>actinal  plates.  Terminal  plate  is 
large,  with  3  epinules. 

Inferomarginal  plates  are  usually  opposite  superomarginals,  to  which  they  correspond  in  numl>er. 
They  are  similar  in  character  to  the  superomarginals,  are  tumid,  and  l^ear,  each,  a  short,  robust,  blunt 
spine  on  the  vent ro- lateral  face.  On  the  first  3  plates  there  is  also  a  similar  spine  on  the  lateral  face, 
in  a  transverse  series  with  the  first.  The  first  4  or  5  plates  have  a  few  scattereil  granules  in  an  irregular 
group  on  the  lateral  face,  above  the  spines,  and  a  similar  group  on  the  first  2  plates  below  the  inferior 
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spine.    The  plates  are  also  surrounded  by  a  series  of  granules,  similar  to  but  larger  than  those  of  the 

superomai^inals.     Occasionally  this  series  is  incompletely  double,  especially  along  the  lower  margin. 

Adambulacral  plates  are  considerably  broader  than  long,  and  the  actinal  surface  is  slightly  raised 

above  the  level  furrow  margin  (i.  e.,  when  animal  is  viewed  from  below).     Armature  as  follows: 

(1)  A  furrow  comb  of  9  (or  8)  spines,  the  lateral  members  of  which  are  usually  shorter  than  the  other 
7,  which  are  subequal,  parallel,  alx>ut  as  long  as  the  plate,  round-tipped,  slightly  compressed,  and 
untapered.    The  adoral  end  of  each  series  overlies  the  aboral  end  of  the  adjacent  series  toward  mouth. 

(2)  On  the  actinal  surface  2  thick,  robust,  cylindrical,  blunt  or  truncate  spines  di8{X)6ed  in  a  transverse 
row.  These  may  be  very  slightly  tapering,  and  are  about  as  long  as  the  width  of  a  plate.  Margin  of 
plate  is  surrounded  by  a  single  series  of  large,  bead-like  granules,  and  there  are  also  2  or  8  granules  on 
the  general  surface  of  the  plate. 

Mouth  plates  are  not  prominent,  but  of  fair  size,  elongate.  The  united  pair  form  a  regular  pro- 
jecting angle,  with  a  long  free  furrow  edge.  Each  plate  is  a  low  isosceles  triangle  in  shape,  the  base 
to  the  median  suture.  Armature  as  follows:  (1)  A  furrow  series  of  9  spines,  the  outer  6  of  which  are 
like  those  of  the  adambulacral  plates  and  increase  slightly  in  length  toward  the  inner  angle.  The  3 
inner  spines  are  much  larger  and  heavier,  and  increa^te  in  size  toward  the  inner  angle,  the  innermost 
tooth  being  blunt,  heavy,  and  flattened  on  the  actinal  surface.  There  are  thus  6  teeth  at  each 
mouth  angle.  (2)  On  the  actinal  surface  one  heavy  spine,  like  the  corresponding  spine  of  adambu- 
lacrals,  situated  at  about  the  center  of  plate;  and  a  much  smaller  spine  standing  in  line  with  it,  toward 
the  inner  angle.  The  latter  varies  in  size.  Several  large  flattened  granules  occur  near  this  spine. 
Along  the  edge  adjacent  to  fli-st  adambulacral,  and  on  outer  half  of  median  suture  maiigin  (i.  e.,  behind 
the  big  spine)  are  numerous  (12  to  14)  large  irregular  granules  in  an  irregular  series. 

The  actinal  interradial  areas  extend  as  far  as  the  fourth  inferomarginal.  They  are  paved  with 
large  4  to  5  sided  plates,  which  are  bordered  by  a  row  of  prominent  l)ead-Iike  granules.  Those  plates 
adjacent  to  the  adambulacrals  are  slightly  convex,  and  as  far  as  the  third  inferomarginal  each  bears  a 
large  2-jawed  pedicellaria,  set  in  a  8i>ecial  depression.  Each  jaw  is  broadly  spatulate  and  rounded  at 
the  tip  and  when  the  |)edi(!ellaria  is  o|)en  flts  into  a  special  depression  of  the  plate.  Two  or  3  other 
plates  in  the  interradial  region  also  bear  a  single  pedicellaria,  so  that  there  are  19  or  20  pedicellariai 
to  each  actinal  interradial  area.  The  majority  of  other  plates  bear  1  to  6  bead-like  granules  on  the 
surface,  in  addition  to  the  peripheral  series,  and  these  are  usually  clustered  to  one  side,  leaving  most 
of  the  plate  smooth. 

Tube  feet  have  large  sucking  disks.  Ambulacral  furrow  is  very  narrow,  entirely  closed  over  by 
the  furrow  armature.     Anal  ajierture  is  subcentral,  very  small. 

MadrejK)ric  body  Lm  flat,  circular,  larger  than  any  abactinal  plates;  situated  midway  between 
center  of  disk  and  inner  edge  of  superomarginals. 

Color  in  life:  Abactinal  ai-ea  l)etween  chocolate  color  and  Mars  brown;  superomarginal  plates 
chocolate;  spaces  between  abactinal  plates  in  central  portion  of  disk  much  darker,  showing  the  plates 
in  relief.  Actinal  surface  buff  pink,  excepting  large  spines  and  adambulacral  plates,  which  are  cream 
color.    Color  in  alcohol,  dull  brown,  lighter  l)eneath. 

Locality:  Station  4100,  Pailolo  Channel,  between  Maui  and  Molokai  Islands,  130  to  151  fathoms, 
coral  sand,  shells,  foraminifera;  bottom  temperature,  61°.  One  specimen,  type  no.  21167,  U.  S. 
National  Museum. 

This  remarkably  1)eautiful  starfish  evidently  belongs  to  the  genus  CaUicuter,  although  the  other  2 
known  species  are  devoid  of  pedicel lariaj.  This  feature  alone  will  serve  to  distinguish  the  present 
form.  It  is  also  characterize<l  by  the  following  details  of  structure:  The  rays  are  longer  and  narrower 
than  in  the  other  spei'ies,  with  several  distal  superomarginals  in  contact  medially;  abactinal  spines 
are  fewer;  superomarginal  spines  fewer  and  larger;  actinal  adambulacral  spines  2  and  very  lai^ge; 
furrow  comb  of  8  or  9  spines;  no  enlarged  tubercle  on  actinal  intermediate  plates  as  in  hcKcattu, 
There  are  numerous  minor  differences  which  are  appreciated  by  a  comparison  of  figures.  CaUiatUf 
cfr.Ulreni  comes  from  Japan,  C.  baccatiis  from  Simon's  bay.  Cape  of  Good  Hope,  5  to  18  fathoms. 

Oenui  0ILBERTA8TEB,  new. 

T3rpe  OUbcrtaster  anacarUhtu,  new  species. 

Form  stellate,  with' a  broad,  slightly  convex  disk  and  wide,  rounded  interbrachial  arc  Marginal 
jilates  prominent.  No  spines  on  abactinal,  marginal,  or  actinal  plates.  Pedicellarise  very  large  and 
bivalved. 
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Almctinal  platej^i  flat,  roun<iish,  or  not  very  regular  polygonal  in  i-hape.  A  definite  medio-radial 
row  can  be  distinguii^heii,  the  other  plates*  lieing  arranged  in  more  or  less  parallel  eerie**,  decreasing  in 
size  towanl  margin  and  tip  of  ray.  Each  plate  is  covered  with  large,  cloee-set,  flatti^h,  very  irregular 
valve-like  granules,  those  alx)ut  the  l>onler  l)eing  smaller  than  the  centrally  situated  ones.  Scattere<l 
over  disk  and  lia^al  portion  of  rays  are  many  large  hivalved  i>ediivllariie,  which  are  oblong  in  shape 
when  viewe<l  irom  alx)ve.  Con;?p»icuous  f»apulie  emerge  singly  from  sutures  between  the  plates  and 
are  generally  distributed  except  at  end  of  ray. 

Marginal  plates  are  conspicuous,  numerous,  devoid  of  either  spines  or  pedicellariie,  somewhat 
convex.     They  are  covered  with  rather  large,  flat,  n^und,  hexajronal  or  irn^gular  granules. 

Adambulacral  plates  massive,  nearly  quadrate,  with  a  variable  an<l  irregular  but  not  prominent 
armature.  Annature  as  follows:  (1)  A  furrow  series  of  alnmt  2  or  3  short,  stubbv,  verv  robust 
spines,  flatteneil  in  a  horizontal  plane,  and  with  truncate  or  irregular  tijis.  Mi<lclle  spine  is  often 
shorter  than  the  2  laterals;  or  occasionally  a  very  large  bivalve*!  f»e<licellaria  stands  at  the  margin  in 
place  of  the  spines.  (2)  On  the  actinal  surface  8  to  12  large,  irregular,  depresse<l,  sf»aceti,  quadrate 
and  polygonal  granules  of  different  sizes,  and  arranged  without  constant  onler.  When  a  suggestion 
of  2  irregular  longitudinal  series  can  be  seen,  the  inner  ha-^  much  larger  granules.  Bivalve<i 
l>edicellariie  frequently  replace  some  of  the  granules.  No  prominent  spines  on  the  actinal  surface  of 
any  of  the  adambulacrals. 

Mouth  plates  narrow,  and  slightly  convex  actinally.  Armature  consists  of  about  5  robust  furn)w 
spines,  the  inner  massive,  blunt,  and  subprismatic,  with  fiattene<l  side  to  at'tinostome.  The  actinal 
surface  is  covere<l  with  granules  similar  to  those  of  the  a^lambulacrals. 

Actinal  interradial  areas  well  developed,  |iaved  with  large  actinal  interme<iiate  plates  arranged  in 
not  very  regular  series  parallel  to  furrr»w.  These  plates  are  very  irregularly  sulxjuadrate  to  iK>lygonal, 
and  are  covere^l  with  heavy,  quadrate,  oblong,  or  roundish  granules,  the  exposed  surfaces  of  which 
are  flat.  The  plates  adjacent  to  the  adambulacral  are  larger  than  the  others,  and  each  lx*ars  a  large 
bivalveil  pe<li(^llaria  surrounded  by  a  single  series  of  granules.  Other  smaller  pedicellariie  are  s^-at- 
tered  over  the  rest  of  the  interradial  area. 

Madrei>oric  body  of  medium  size,  sulx'ircular.  convex;  situate^l  one-thini  <1istance  from  center  of 
disk  to  extreme  margin.     It  has  no  striie,  but  is  perforatetl  with  irregular  fiores  of  conspicuous  size. 

Gilbertaater  anacanthus,  new  species. 

PI.  XXVII.  figs.  2,  2a-2c. 

Rays  5.  R=65mm.;  r=22  mm.  R=3r.  Brea<ith  of  ray  at  twse  (between  secrmd  and  third 
superomarginals)  16  mm.;  half  way  between  base  and  extremity,  10  mm. 

Rays  rather  long  and  narrow,  ta|)ering  abruptly  at  base,  and  then  very  slightly  throughout  rest 
of  distance  to  the  blunt  extremity.  Disk  of  fair  size  and  rays  inflate<l.  Marginal  plates  well  rounded. 
No  spines  of  any  description  on  general  surface  of  body.  Very  large,  low,  sessile,  bivalved  pe<licelLiria?, 
on  actinal  an*l  al>actinal  surfaces  but  not  on  marginal  plates. 

Aljactinal  area  is  paved  with  close-set,  flat,  n>undish,  or  not  very  regular  polygonal  plates.  A 
definite  medio-radial  series  can  be  dL«?tinguishe<i,  the  other  plates  l)eing  arranged  in  more  or  less  regular 
rows  parallel  with  it,  decreasing  in  size  toward  the  tip  of  ray  and  margin  of  body.  Each  plate  is 
covervti  with  close-set,  superficially  flat,  large,  very  irregular  granuli*s.  Those  alM>ut  the  Ininler  of 
plate  are  smaller  than  the  centrally  situateii  ones,  and  form  a  very  irregular  ijeripheral  series.  The 
central  granules,  2  to  6,  are  elongate,  roundish,  or  rarely  polygonal,  while  many  have  grotes<jue  out- 
lines quite  im{>oe8ible  to  des<-ribe.  On  small  [»lates  in  the  interradial  area.**,  there  is  usually  only  a 
single  large  central  granule.  Theexi>ose<l  surface  of  granules  i8U.«*ually  very  slightly  rounde<i  or  convex. 
Scattere<l  over  the  disk  and  Itasal  portions  of  arms  are  many  large  bivalve<l  sessile  i»editvllaria%  which 
are  oblong  in  shape  when  viewed  from  al)ove.  They  average  l.o  mm.  in  length  and  are  most 
numerous  in  interradial  areas,  extending  thencv  as  a  single  series  along  either  side  of  the  ray,  just 
adjacent  to  superomarginals.  They  are  al>sent  from  the  me<lian  radial  series  (»f  plates  except  rarely 
near  center  of  disk.  Each  peilicellaria  is  so  large  that  it  extends  (juite  across  its  plate,  occupying  the 
ereater  part.  An  interrupted  series  of  granules  surrounds  it.  The  jaws  are  faintly  tcMjthed  or  serrate<l 
on  opposing  faces.  Those  j^edicellariie  half  way  between  center  of  disk  and  margin  are  largest 
(attaining  2  mm.  in  length);  the  smallest  are  adjacent  to  superomarginals.  Conspicuous  papube 
emerge  eingly  from  satures  between  plates,  and  are  generally  distribute*!  except  at  the  very  tip  of  ray. 
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Marginal  plates  are  conspicuous,  with  a  gently  convex  surface.  Upper  and  lower  series  are  not 
precisely  op{)08ite  on  arms;  sometimes  alternate.  Superomarginals,  22  in  number  from  median  inter- 
radial  line  to  extremity  of  ray,  do  not  encroach  much  upon  abactinal  area,  but  form  a  rounded  bevel. 
They  are  nearly  quadrate  in  the  interbrachial  arc,  but  are  longer  tlian  high  on  proximal  two-thirdn  of 
ray,  gradually  becoming  higher  than  broad  toward  the  tip.  The  edge  of  the  plate  toward  the  abactinal 
area  is  curved.  On  one  interradius  there  is  a  small,  o<ld  interradial  plate,  wedged  between  first  8upen>- 
marginaln  at  their  upper  ends,  apparently  quite  abnormal.  General  surface  of  plates  is  covered  with 
rather  large,  flat,  round,  hexagonal,  or  irregular  granules  which  increase  in  size  from  center  toward 
periphery.  Although  low,  their  general  surface  is  very  slightly  convex,  and  is  smooth.  In  inter- 
brachial arc  the  granules  of  the  peripheral  series  are  conspicuously  smaller  than  the  others,  but  on  the 
ray  they  may  be  large,  owing  to  the  fusion  of  granules  of  the  first  and  second  series,  which  thus  fonn 
long  granules,  extending  from  the  periphery  toward  the  center.  Often  long  and  short  granules  alter- 
nate. Terminal  plate  is  prominent,  subspherical,  prolonged  on  the  inner  and  abactinal  side,  covered 
with  scattered  granules. 

Inferomarginal  plates  are  equal  in  number  to  superomarginals,  and  encroach  rather  more  upon 
actinal  area  than  do  the  superomarginals  upon  abactinal.  The  4  median  plates  of  interbrachial  arc 
are  the  larg^t,  with  a  curved  margin  towani  actinal  area.  Covering  of  plates  very  similar  to  that  of 
8U|)eromarginal8.  In  one  interradius  there  is  a  |>e<licellaria  at  outer  and  upper  comer  of  the  second 
infen>marginal.     No  others  are  present  on  either  series  of  marginals. 

Adambulai*ral  plates  are  massive,  nearly  quadrate,  with  a  variable  and  irregular  armature.  Furrow 
margin  is  nearly  straight,  but  abruptly  curved  at  either  end  of  the  plate.  Armature  as  follows:  (1)  A 
variable  number  of  furrow  sjnnes — usually  2  or  3 — short,  stubby,  very  robust,  and  flattened  (in  hori- 
zoniaX  plane)  with  truncate  or  irregular  ti|)s.  Middle  spine  is  sometimes  much  shorter  than  the  2 
laterals,  even  be<*oming  reduced  to  an  enlarged  granule.  Less  commonly  there  are  4  spines,  subeqoal 
or  one  much  smaller.  (2)  First  adambulacral  plate  has  a  giant  pedicellaria  (similar  to  those  of  abacti- 
nal surface)  on  the  actinal  surface  but  flush  with  the  furrow  margin,  extending  the  whole  length  of 
plate  and  entirely  superceding  the  furrow  spines.  Four  but  of  the  10  second  adambulacrals  possess  it 
also,  but  in  this  case  a  few  additional  furrow  granules  or  irregular  tubercles  also  are  present.  These 
{>edicellaria'  are  also  present  on  numerous  other  adambulacrals,  but  are  not  so  lai^,  and  in  all  cases 
where  present  the  furrow  armature  is  in  conseiiuence  reduced  in  size,  usually  to  flattened  upright 
granules  or  irregular  s])inules.  Pedicellariie  occasionally  are  set  obliquely  on  plate.  Rest  of  actinal 
surface  is  covered  with  about  8  to  12  large  irregular  quadrate  and  |)olygonal  granules  of  different  sizes, 
and  arrange<l  without  constant  order.  When  a  suggestion  of  2  irregular  longitudinal  series  can  be 
seen,  the  inner  has  much  larger  granules.  An  enlarged  granule  with  a  swollen  end  is  usually  present 
just  abora<i  to  the  end  of  the  i)e<licellaria. 

Mouth  plates  slightly  convex  actinally,  the  united  pair  rather  narrow,  with  an  extensive,  angular, 
but  rounded  furrow  margin.  Armature  stout,  composeti  as  follows:  (1)  Furrow  spines  5,  the  inner 
massive,  blunt,  subpriamatic,  with  flatteneil  side  to  actinostome.  The  next  two  are  shorter  and 
weaker,  flattened  or  prismatic,  with  a  rounded  tip.  The  2  outermost  are  shorter  still  and  thicker, 
not  constant  as  to  »hai>e,  usually  irregular.  (2)  Actinal  surfatre  is  covered  with  granules.  A  series 
extends  along  margin  of  median  suture.  These  are  largest,  are  flat,  subquadrate,  or  pentagonal, 
irregular,  and  diminish  in  size  abruptly  at  inner  end  of  plate,  the  series  terminating  a  short  distance 
fnmi  the  teeth.  Another  series  follows  margin  adjacent  to  first  adambulacral,  and  is  oontinaed  inward 
parallel  with  furrow  series,  the  latter  portion  containing  a  few  compressed,  upright^  round-tippeil 
graiuili*,  irrt^j^ularly  disposed.  Several  small  granules  are  present  between  the  inner  ends  of  com- 
panion superficial  series. 

Actinal  interradial  areas  well  develoi>ed,  paved  with  large  actinal  intermediate  plates  arranged  in 
series  })arallel  to  aml)ulacral  furrow.  Those  adjacent  to  adambulacrals  are  largest  and  most  r^ular, 
l)ein^  sulHinaclrate  save  for  the  outer  margin,  which  is  usually  angular  or  rounded.  They  extend  to 
the  lifteenth  inferomarginal,  or  three-fotirths  length  of  ray,  while  other  intermediate  plates  do  not 
extend  l)eyon<l  basal  fourth  of  ray,  beinjr  smaller  and  irregularly  polygonal  in  shape.  The  outer  por- 
tion of  the  series  adjacent  to  adambulacrals  is  interrupted  by  the  inferomaiginals  touching  the  latter, 
thus  separating:  the  intermediate  plates.  On  the  niy  these  jK^dicellariie  are  not  present  on  every  plate. 
Each  is  surrounded  by  heavy,  <|uadrate,  oblong,  (^r  roundish  granules  in  a  single  series,  with  indications 
o('ca.<ionally  of  an  incomplete  internusliate  series  of  small  granules  between  sncoessive  plates.    There 
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are  12  to  15  pedicellarue,  about  half  the  size  of  those  already  described,  scattered  over  the  remainder 
of  the  interradial  areas,  the  plates  of  which  are  covered  with  closely  placed,  flat,  irregular  granules 
similar  to  those  of  abactinal  plates.  Granules  surrounding  pedicellaria?  are  raised  slightly  above  the 
level  of  the  others. 

Madreporic  body  of  me^iium  size,  sulx^ircular,  slightly  convex,  situated  one-third  distance  from 
i-enter  of  disk  to  extreme  margin.     Perforate<l  with  coarse,  irregular  holes;  no  strife. 

Color  in  life:  Dull  yellow  on  dorsal  surface,  brightest  on  marginal  plates;  central  part  of  dorsal 
area  with  a  brownish  cast.     Actinal  surface  a  pale  Naples  yellow  with  a  brownish  suggej»tion. 

Locality:  Station  4041,  west  coast  of  Hawaii  Island,  382-253  fathoms,  gray  mud,  foraminifera; 
bottom  temperature  41.6°.     One  specimen,  type  no.  21168,  V.  S.  National  Museum. 

The  peculiar  lai^  bivalved  pedicellariie  of  this  species  remind  one  very  strongly  of  ITippoMeria^ 
but  the  absence  of  spines  and  the  structure  of  the  skeleton  are  more  like  Tomi.  The  very  unusual 
flat  oseicle-like  granules  are  unlike  those  of  any  goniasterid  with  which  I  am  acquainted.  GiUjertnMer 
appears  to  be  allied  to  some  of  the  Hippasterime,  particularly  to  CYt/jytopeUasier  (Tom  off  the  California 
coast  The  latter  genus  is  undoubtedly  a  member  of  the  Hippasterime.  I  am  incline<i  to  regard  the 
present  form  as  intermediate  between  the  Goniasterina*  and  Hippasterime,  and  have  consequently  placed 
it  pro\isionally  at  the  end  of  the  former  subfamily.  It  might  be  considered  with  almost  equal 
propriety  an  aberrent  member  of  the  Hipi>asterinae. 

This  genus  is  named  for  Dr.  Charles  Henry  Gilbert. 

Subfamily  HIPPASTEBINi;  VerriU,  1899. 

HippMterixue  Verrill,  Revision  of  Certain  Genera  and  Species  of  Starfishes,  with  Descriptions  of  New  Forms.    <  Trans. 
Conn.  Acad.,  vol.  x,  1899,  p.  17-L 

Oenni  EYOFLOSOMA,  new. 
Type  EropUtfmia  /orriptfera,  new  species. 

General  form  that  of  IlippagUria,  which  it  resembles  also  in  the  ossicles  and  spines;  but  the  whole 
test  (both  ossicles  and  spines)  is  overlaid  by  soft  fleshy  membrane,  which  in  life  completely  hides  the 
outlines  of  plates.     Abactinal  and  actinal  pedicellaria^  erect,  with  n^unded  spatulate  denticulate  blades. 

Abactinal  surface  paved  with  small  roundish  plates,  intersperseil  with  still  smaller  roundish  sectjnd- 
ary  plates,  bearing  smooth  or  rugose  granules  sheathed  in  pulpy  membrane  and  erect  rigid  spines  and 
fipinules,  the  former  partially  encase*!  in  membrane,  the  latter  wholly.  Spines  and  granules  on  mar- 
ginal and  actinal  plates  of  the  same  character  as  the  abactinal.  Furrow  spines  remarkably  thin  and 
compre««ed,  especially  adorally,  3  or  4  to  the  plate,  and  wi  h  exj^nde*^!  chisel-like  tips.  Actinal 
adambuiacral  spines  very  robust,  curiously  expanded  at  the  tip,  and  often  gouge-8ha|>ed ;  usually 
single  with  an  accompanying  large  spatulate  *'  sugar-tongs  "  pe<licellaria. 

While  this  genus  is  undoubte<lly  closely  related  to  some  specie?*  of  HippaMerin,  the  persistent,  and 
in  life  soft  pulpy  membrane  which  covers  the  whole  test  will  serve  at  once  to  distinguish  it.  This 
membrane  invests  each  granule  individually,  hiding  the  cahrareous  part  and  causing  the  granulation 
to  have  a  crowded,  soft,  warty  appearance.  From  this  surface  the  conical  spines  and  pedicellaria? 
raise  themselves  in  a  short  bristling  armature.  The  whole  animal,  a?*  in  IFip/Mi^eria,  is  very  rigid. 
When  the  test  is  dried  the  membrane  shrinks  greatly,  and  the  roughened  granules  are  easily  .*<een, 
then  appearing  separated.  But  in  life  this  is  not  the  erase  because  the  membrane  investment  fills  up 
all  the  intervening  spai^e,  causing  the  granules  to  appear  very  much  larger.  The  high  jHHlicellarije 
are  unlike  those  of  typical  Ilipp^uierin^  although  easily  derive^l  from  them  by  slight  moditication. 

Prof.  A.  E.  Verrill  agrees  with  me  that  this  s{)e<'ies  constitutcf^  a  new  genus. 

Evoplosoma  forcipifera,  new  species. 

PI.  XXVI,  figs.  5.  5a-f:  pi.  xxvii,  figs.  4.  la-b.  pi.  xxix.  fijj.  3. 

Bays  5.  R=56  mm.;  r=24  mm.;  R=2.3  r.  Breadth  of  ray  at  base.  l>etween  third  and  fourth 
9uperomarginals,  11  mm. 

Disk  large,  pentagonal,  inf1ate<l,  narrowing  abniply  into  slender,  tapering  rays,  which  end  in  a 
blunt  point.  Body  bristling  all  over  with  short,  stout,  conical  spines.  Disk  ver\'  distinct  from  rays, 
which  appear  as  if  attached  to  its  comers.  Integument  stout;  whole  animal  rigid.  Marginal  plates 
not  distinct     Interbrachial  arc  very  wide,  straight,  not  curved  in  me«lian  portion. 

Abactinal  area  conspicuously  inflated  about  border,  and  paved  with  rather  small  round  plates, 
among  which  are  smaller  secondary  roundish  plates.     They  are  immersed  in  a  tough  membrane,  and 
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the  whole  of  the  abactinal  and  aotinal  sarfaceH  and  mai^inal  plates  are  covered  with  variously  sized 
spinifonn  granules,  eac*h  invested  with  a  soft,  thick,  and  pulpy  membrane  which  completely  hides  the 
granules,  giving  the  appearance  of  a  crowded,  soft,  warty,  irregular,  granulation.  These  fleshy 
granules  are  round-  or  flat-topped,  and  so  crowdeti  that  they  press  each  other  out  of  sha{)e.  They 
completely  hide  the  outline  of  the  al)actinal  platen.  Scattered  over  abactinal  surface  are  many  short, 
stout,  sharp,  erect,  conical  spines,  giving  the  whole  surfacre  a  bristling  appearance.  The  laiigest  are 
2  mm.  long,  and  they  decrease  in  size  toward  the  margin.  iScattered  among  them  are  many  inter- 
mediate, sharp,  conical  tubercles  of  several  sizes,  evidently  specializations  of  the  immersed  granules^. 
The  pulpy  membrane  rises  ui)on  the  base  of  the  spines,  but  is  not  evident  toward  the  tip.  Spines  are 
arranged  in  2  or  3  irregular  rows  on  ray,  and  decrease  very  irregularly  in  size  toward  its  extremity. 
Over  all  the  disk  except  a  very  limited  and  narrow  interradiai  region  long,  conspicuous  iiapula;  emerge 
from  the  reticulated  covering.  They  are  scattered  around  the  plates;  absent  from  rays.  On  interradiai 
areas  of  disk  are  a  few  large  2-jaw^ed  upright  pedicellarite.  These  are  sunken  in  special  pits,  have 
broad,  even,  rounded,  often  noU^hed,  spatulate  jaws,  whicti,  howeve;*,  possess  no  especial  depression 
into  which  they  fit  when  opened. 

Marginal  i)lateH  are  large,  but  not  conspicuous.  The  2  series  correspond  in  number  and  are 
opposite.  Superomarginals,  15  in  number  from  median  interradiai  line  to  extremity  of  ray,  are 
confined  to  side  wall  of  bo<ly  in  interbrachial  arc,  but  encroach  more  and  more  upon  abactinal  arean 
as  they  proceed  along  the  ray.  On  outer  part  of  ray  their  breadth  very  nearly  equals  height.  In 
inU^rbrachial  arc  the  length  is  a  trifle  greater  than  height  (or  w^idth).  Transverse  sutures  and  that 
separating  the  2  series  are  easily  seen.  The  line  of  demarkation  between  the  marginal  and  abactinal 
plates  is  not  clearly  eWdent.  On  disk  the  superomarginals  bear  3  stout,  rigid,  sharp,  conical  spines, 
stouter  than  those  of  the  dorsal  inti'gument,  disposed  in  a  transverse  series  on  a  median  tumid  portion  of 
the  plate.  At  base  of  ray  these  become  retluced  to  2,  and  on  outer  portion  of  ray  to  but  one,  which  stands 
on  a  sort  of  boss  where  the  lateral  and  dorsal  superficies  of  the  plate  meet  First  superomargiual 
usually  has  slightly  shorter  spines,  and  3  or  4  of  them  are  grouped  in  the  center  of  plate,  with  a 
number  of  subsidiary  conical  granules  surrounding  them.  A  marginal  series  of  rather  regular,  4-sided 
to  subcircular  flattish,  fleshy  granules  lx>rders  each  plate — save  the  upper  edge.  Within  this  is  a  second 
series  of  larger  spherical  to  suWonical  granules,  less  regular,  surrounding  the  base  of  the  tumidity 
which  bears  the  spines.  On  outer  |)ortion  of  ray  the  transverse  portions  of  second  series  of  gran&les 
are  absent.  First  and  secx)nd  plate  usually  have  a  pedi(H.'llaria  similar  to  those  of  abactinal  surface  near 
the  midiile  of  the  lower  side  just  above  the  peripheral  n>w  of  granules. 

On  disk  the  inferomarginals  are  slightly  larger  than  corresponding  superomanrinals,  are  quadrate, 
about  as  broad  as  high,  and  form  an  evenly  cur^•ed  margin  to  actinal  area,  upon  which  they  encroach. 
They  are  tumid  like  the  superomarginals,  the  tumidity  l)ecoming  more  pronounced  on  ray,  on  the 
proximal  plates  of  which  are  2  (unually  3  on  innennost  plate  of  ray  proper)  rigid  spines,  similar  to 
those  of  superomarginals,  and  similarly  plactxl.  On  outer  thinl  or  half  of  the  ray  these  are  reduced  to 
a  single  spine.  On  first  3  infen>marginals  there  are  7  shorter  spines,  with  several  enlaiiged  fn'anules, 
siattere<l  in  an  irregular  (juadrate  group.  Fleshy  granule's,  like  those  of  superomaiginals,  cover  the 
remaining  surface  of  the  plates.  The  mner  or  lower  edge  of  the  plates  is  not  evident  superficially, 
the  granules  being  continuou.M  with  those  of  actinal  interradiai  areas.  In  one  interradius  there  is  a 
small  peiiicellaria,  like  those  (lescril)ed  for  superomarginals,  situate<i  near  the  upper  border  of  each 
of  the  2  median  inferomarginals. 

Ainbulacral  furrow  rather  narrow.  Outlines  of  adambulacral  plates  not  evident  superficially  on 
account  of  the  fleshy  granules.  Plates  are  slightly  longer  than  wide,  with  a  convex  margin  to  furrow. 
Furrow  spines  are  ♦>  on  first  plate,  5  on  second,  and  4  or  3  on  the  rest.  They  are  long,  stout,  strongly 
compressed,  with  broad  Hubtnmcate  or  rounded  tiiw*.  They  rtisemble  broad  chisel  or  narrow  hatchet- 
blades  in  shape,  and  become  thinner  toward  the  tip.  Where  there  are  4  spines  the  aboral  is  shortest, 
and  varies  much  in  shiii)e,  resembling  usually  a  wetlge.  The  other  3  are  subequal,  or  the  median 
slightly  the  longest.  ()ftt»n  a  spine  api^ears  as  if  partially  twisteil  on  its  long  axis,  or  the  broad  spatulate 
blade  may  l)e  a  trifle  concave  on  one  face  like  a  scoop.  The  2  lateral  members  are  ufloally  broader  at 
the  tip  than  the  median.  In  the  mi<ldle  of  the  actinal  surface  of  plate  stands  a  solitary,  remarkably 
heavy,  rigid,  upright  spine,  shorter  than  furrow  spines.  Its  base  is  cylindrical,  but  the  end  flares 
more  or  les?,  and  the  outer  al^oral  face  in  concave  like  a  gouge;  the  tip  is  rounded,  subacute,  or  blunt 
Frequently  the  tip  ap^)ear8  somewhat  S-sided,  one  side  concave,  and  the  others  flat  or  slightly  roanded. 
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There  is  great  variation  ia  the  <letails  of  this  spine  in  the  single  specimen.  On  adoral  side  of  plate, 
close  to  furrow  margin,  is  a  very  large,  upright  2-jawed  pedicel laria,  the  valves  being  broad  and  shaped 
something  like  a  pecten  shell,  only  more  irregular.  Frequently  the  edge  is  notched,  and  one  edge 
slightly  i-oncave,  the  other  correspondingly  convex.  On  the  ray  the  jjedicellariie  decrease  in  size,  and 
are  verj-  bnjadly  spatulate  with  a  more  contracted  has^  than  have  those  of  disks.  Outer  side  of  plate  is 
beset  with  5  to  6  tlesh-covered,  irregular  roundish  or  4-sideil  granules,  1  or  2  of  which,  on  the  4  to  5 
proximal  plates,  are  larger  than  the  others. 

Mouth  plates  large,  but  not  prominent  actinally.  Plates  are  broad,  the  combine<l  pair  with  an 
extensive  and  angular  rounded  furrow  margin.  Armature  as  follows:  (1)  A  furrow  scries  of  8  much 
flattened,  abruptly  round-tippe<l,  spatulate  spines,  which  l)ecome  thinner  toward  the  tip  like  a  we<lge. 
Their  liases  are  united  by  a  delicate  web.  They  are  more  regular  than  the  adambulacral  furrow  spines 
and  a  trifle  smaller,  except  the  inner  2,  which  are  large,  very  broad,  and  hatchet-like.  The  innermost 
tooth  is  largest  of  all.  (2)  Back  of  furrow  spines  the  actinal  surface  is  bare  fur  a  short  distance, 
the  remainder  of  surface  Ijeing  c<jvere<l  with  the  characteristic  granules,  which  are  not  crowde<l,  and 
which  increase  in  size  toward  outer  end  of  plate.  In  center  of  actinal  surface  is  a  single  upright 
pedicellaria,  similar  to,  but  smaller  and  slenderer  than  those  of  adambulacrals.  First  adambulacral  is 
larger  than  the  rest,  with  6  furrow  spines,  and  its  actinal  spine  reduced  in  size.  Actinostome  small, 
entirely  roofed  over  by  the  large  spines. 

Actinal  interradial  areas  are  large,  forming  a  nearly  et^uilateral  triangle,  bounded  by  the  first  2 
inferomarginals;  a  single  series  of  intermediate  plates  extends,  however,  as  far  as  the  fifth  inferomarginal. 
The  plates  are  roundish  and  entirely  ol>scured  by  the  numerous  compactly  placed,  round  or  irregularly 
jwlygonal  skin-covere<l  granules  which  shrink  up  when  dried  and  allow  the  plates  to  l)e  seen  (pi.  xxix, 
fig.  3).  From  30  to  45  str>ut,  erect,  rigid  spines,  smaller  than  thase  of  the  adambulacrals,  and  a  trifle 
heavier  than  those  of  the  inferomarginals,  are  disposeil  in  irregular  chevrons  over  interradial  area  with 
the  exception  of  a  small  space  immediately  out*<ide  of  mouth  plates.  These  spines  are  short,  conical, 
with  gnx)ve<l,  3-  or  4-side<l  ti|)e,  much  resembling  .some  sort  of  a  drill.  When  the  specimen  is  dried 
they  are  seen  to  corresi)ond,  about  1  to  a  plate.  The  calcareous  j>ortion  of  the  granules  is  rugose  or 
roughened.  A  peilicel laria,  similar  to  those  alreadv  descrilxnl,  is  situated  near  outer  end  of  mouth 
plates,  and  another  about  the  middle  of  interradial  area. 

MadrejX)ric  Ixxly  small,  convex,  with  coarse,  convoluted  striations;  situateil  a  trifle  nearer  center 
than  midway  lx*tween  latter  and  margin  of  disk. 

Tube  feet  large,  with  large  sucking  disks. 

Col  )r  in  life,  pinkish  orange. 

Locality:  Station  4186,  east  of  Kauai  Island,  682-508  fathoms;  gray  sand,  foraminifera;  bottom 
temperature  38.1°.     One  specimen,  tyf>e  no.  21169,  V.  S.  National  Museum. 

This  species  is  readily  <listinguishe<i  by  the  curious  fleshy  investment  of  all  the  granules  of  the 
body,  as  well  as  of  the  base  of  the  spines.  The  photographic  figure  of  this  si>ecies  is  from  the  dried 
specimen,  in  which  the  m.Mnbrant*  has  greatly  shrunken. 

Subfamily  LEPTOGONASTERINJE  Perrier,  1894. 

Leptogonasterin^e  Perrier.  Exp.  Jk-ientif.  du  Pravailleur  et  dii  Talisman,  etc.,  EchiiKxlermt-s.  l'<9l.  p.  2.V2. 

Oenni  AKTHENIASTER  Yerrill. 

AiUfteniattfT  Yerrill.  Trans.  Conn.  Acad.,  vol.  x.  .\ui;..  Ixs9.  p.  173.    Type,  AnOitnoi-tnf  niriua  Alcock. 

Antheniaster  epixanthus,  new  s{>eries. 

PI.  XX,  fig.  3:  pi.  XXVI,  figs.  1.  lac:  i»l.  xxix.  figs.  1.  2.  pi.  XLIX.  fig.  1. 

Rays  5.  R=90mm.;  r=47  nmi.  R  =  1.9*J  r.  Breadth  of  ray,  l)etween  first  and  second  su|>en>- 
niarginals,  47  mm.;  l)etween  flfth  and  sixth,  25  mm. 

(leneral  form  is  flat  and  depresse<l.  Disk  lanre,  i)entagonal.  slightly  inflatc<l  in  most  spt^cimens. 
Rays  .short,  broa<l,  tapering,  flat,  acute,  but  not  narrow-j^ointed.  In  smaller  j^inH-imens  the  rays  are 
much  longer.  Interbrachial  arcs  very  wide,  ntunde<i  or  c>crasionaliy  a  trifle  angular.  Lateral  wall, 
or  margin,  rounde<l-vertical  in  large  specimens;  rather  angular  in  the  interbrachial  arcs  of  smaller 
specimens,  but  be<*omintj  vertical  on  outer  |>art  of  ray,  which  is  then  (juadrate  in  se<"tion.  The  whole 
animal  is  covered  with  a  moderately  thick,  tough  but  soft  membrane  or  skin,  which  obscures  the  out- 
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lines  of  most  of  the  plates  in  the  living  and  alcoholic  specimens.  When  dried,  the  membrane  shrinks 
very  much,  and  on  the  dorsal  surface  reveals  a  sparse  and  very  minute  granulation.  Granules  of 
marginal  and  actinal  plates  are  coarse  and  conspicuous  in  the  dried  state,  but  are  not  very  conspicuous 
in  the  living  or  alcoholic  specimens  on  account  of  the  pulpy  consistency  of  the  skin. 

Abactinal  surface  is  subplane  to  slightly  convex,  covered  with  a  wrinkled,  rather  thick  membrane 
which  reveals  the  plates  beneath  when  dried.  In  each  median  interradial  line  there  is  a  sharp  crease 
extending  inward  toward  center  of  disk,  while  similar  lines  extend  toward  center  of  radial  area  from 
each  suture  l>etween  sui>eromarginals.  Everywhere  the  skin  is  traversed  by  fine  creases.  Radial  areas 
are  conspicuous  by  the  black  papuhe  which  have  passage  at  comers  of  hexagonal  plates,  and  thus 
indistinctly  mark  out  their  form.  Papuhe  wanting  on  median  interradial  region.  Plates  are  further 
revealeil  in  fresh  s[)ecimen  by  creases  which  radiate  from  papular  pores.  The  fine  granulation  is  not 
apparent  in  the  undrieil  state.  Pedicel lariie  wanting  on  dorsal  surface.  If  the  skin  is  stripped  off 
(which  is  done  with  difficulty),  the  arrangement  of  plates  is  then  easily  seen;  or  the  specimen  may  l)e 
dried.  Plates  are  polygonal  and  rather  irregular.  A  fairly  regular  series  extends  along  median  radial 
line,  the  remainder  Ixiing  arrange<l  {tarallel  to  this.  Median  series  does  not  reach  tip  of  ray,  the  outer 
6  or  7  superomarginals  of  either  si^ie  being  in  contact  medially.  The  other  series  do  not  extend  90  far 
as  the  median,  but  end  one  after  another  in  conformity  with  the  taper  of  the  ray.  External  to  median 
radial  series  on  each  side  is  an  irregular  series  of  much  smaller  plates  which  extend  but  a  very  short 
distance  beyond  the  Ijase  of  the  ray,  where  they  die  out  gradually.  The  plates  of  next  series  external 
to  this  are  large  as  the  meilian  radial,  and  are  adjacent  to  them  after  the  disappearance  of  the  smaller 
intermediate  series.  The  third  longitudinal  series  consists  of  even  smaller  and  more  irregular  plates 
than  the  first  or  intermediate  series.  (This  series  is  not  apparent  in  largest  specimens,  and  when 
present  it  does  not  extend  so  far  distad  as  the  other  intermediate  plates.)  Fourth  series  as  lai^ge  as 
second.  Oi)pofiite  the  fourth  superomarginal  one  can  count  6  or  7  longitudinal  rows  at  either  side  of 
the  median  radial  series.  Occasionally  the  smaller  intermediate  plates  form  a  partial  series  around 
the  larger  plates,  but  in  this  case  they  are  smaller  than  the  longitudinal  series  of  intermediates.  No 
definite  arrangement  over  center  of  disk,  which  is  paveil  with  rounded  or  subpolygonal,  lai^ge  and 
small  plates  mixe<l  together.  Interradial  plates  are  regular  in  type — hexagonal  to  quadrate — but  may 
be  irregular  in  smaller  specimens.  If  abactinal  area  is  treated  with  caustic  potash  and  viewed  from 
the  internal  (or  coelomic)  side,  some  of  the  smaller  intermediate  plates  (not  thoee  of  the  longitudinal 
intermeiliate  series,  but  still  smaller  j)late8)  are  seen  to  form  short,  connecting,  radiating  ossicles 
between  larger  plates  of  the  median  radial  area  at  base  of  ray  nearly  to  center  of  disk.  Their 
arrangement  is  irregular,  however,  and  some  of  the  smaller  plates  of  the  disk  are  rudely  subetellate. 
This  point  is,  however,  not  at  all  evident  when  the  plate  is  viewed  from  the  dorsal  side.  The 
so-called  connecting  ossicles  appear  merely  as  irregular  small  plates  between  the  larger  polygonal 
ones.  In  large  s|)ecimens  these  smallest  intermeiliate  plates  are  scarce;  and  they  are  by  no  means 
constant  in  numl^er  or  position  in  the  medium-sized  and  small  specimens.  But  the  presence  of  an 
intermediate  incomplete  series  of  secondary  plates  at  either  side  of  the  median  radial  series  is  constant 

Marginal  plates  are  well  developed.  Superomarginals,  20  in  numl)er  from  median  interradial 
line  to  extremity  of  ray,  are  wider  than  long,  and  form  an  an*hed  l)order  to  body.  In  a  few  smaller 
si)e('nnenH  the  inferomarginals  extend  laterally  slightly  beyond  superior  series  on  disk.  In  this  ca^e 
the  «ui)eroniarginal8  form  more  of  an  arched  bevel.  They  are  covered  with  tough  membrane,  in 
which  are  embedded  8  to  20  sulwpherical  granules  spaced  over  the  central  portion  of  plate.  These 
are  absent  from  outer  half  of  ray.     The  first  superomarginal  is  slightly  shorter  than  succeeding  4  or  5. 

Inferomarginals  correspond  in  number  to  superomarginals,  but  are  not  always  exactly  opposite 
to  them  at  base  of  rays.  They  are  nmch  broader  than  high,  and  encroach  conspicuously  upon  actinal 
area,  lx»ing  covered  with  numen)us  scattere<l  granules  imbedde<l  in  membrane.  These  increase  in 
size  toward  outer  e<lge  of  plate,  and  are  largest  on  the  lateral  face  of  ray,  where  they  are  as  large  or 
slightly  larger  than  the  granuless  of  superomarginals  and  decidedly  more  numerous  and  close-set 
Terminal  plate  prominent,  pentagonal,  armed  with  8  terminal,  thimble-shaped  granules. 

A<lambulacral  plates  lonjrer  than  wi(l(»,  with  a  faintly  convex  furrow  mai^gin.  Annatare  consista 
of  7  (occasionally  varying  to  <>  or  8)  short,  blunt,  slightly  compn^ssed  spinelets,  which  form  a  radiat- 
ing palmate  series  and  are  covered  with  membrane,  which  as  a  sort  of  web,  unites  them  for  a  short 
distance  above  the  bas«*.  I'sually  the  end  spinelets  are  much  shorter  than  the  median,  the  whole 
forming  a  rather  regular  graduated  series.     Actinal  surface  of  plate,  like  remainder  of  body,  is  covered 
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with  membrane,  so  that  outlines  of  plates  are  wholly  obscured  except  when  in  a  dr\-  state.  (Com- 
l»aiv  figs,  la  and  lb,  pi.  xxvi.)  A  definite  crease  or  line  in  the  membrane  runs  from  the  furrow 
obliquely  outwanl  toward  the  margin  of  Vxxiy.  These  wrinkles  separate  each  adambulacral  plate, 
and  every  second  or  third  line  is  confluent  with  the  suture  l^etween  2  inferomarjrinals,  while  the 
inteniieiliate  lines  end  l)etween  the  furrow  and  margin.  Actinal  surface  of  adambulacrals  V)ears  6  to  8 
subspherical  granules  of  une^^ual  size,  dispo8e<l  in  an  irregular  longitudinal  series  along  the  middle  of 
plate.  They  are  covere<l  by  thick  memV>rane  and  are  not  very  conspicuous  until  animal  is  dry. 
(PI.  XXVI,  fig.  lb.)  On  outer  half  or  thinl  of  ray  these  are  replace<l  by  a  single,  stout,  short,  taper- 
ing spine,  exceeding  in  length  the  furrow  spinelets,  which  are  here  quite  short.  A  few  plates  l)ear, 
near  the  adoral  margin,  l>etween  the  furmw  series  and  granules,  a  single  rather  long  2-jawe<l  j>edicel- 
laria,  alx)ut  as  long  as  the  nean^t  furrow  spinelet.  Each  jaw  is  narrow  spatulate  and  curves  slightly, 
like  a  j>air  of  tongs,  to  meet  its  companion. 

Mouth  plates  are  large  and  prominent  actinally,  with  a  very  extensivt^  furrow  margin.  Furrow 
spinelets  11,  stout,  the  outer  ones  similar  to  the  adambularral  furrow  spinelt-ts,  but  the  2  or  3  inner 
larger  and  heavier.  Actinal  surface  is  armed  with  prominent  granules,  sul^^pherical  to  thimble- 
shaj)ed,  arranged  in  an  irregular  series  parallel  to  median  suture,  and  another  continuing  the  linear 
series  of  adambulacrals.     Numerous  much  smaller  granules  are  scattered  here  and  there. 

Actinal  interradial  areas  are  covere<l  with  meml>rane,  which  is  iine<l  with  fine  creases  or  wrinkles, 
as  already  noted.  The  plates  are  irregularly  polygonal  or  njundish,  and  are  arrange<l  in  chevn>ns, 
•lecreasing  in  size  toward  the  margin.  They  l)ear  a  central  group  of  subspherical  or  low  thimble- 
shapeil  granules,  the  rest  of  exposed  surface  being  Ix'set  with  smaller,  widely  sj>ace<l  granules.  The 
series  adjacent  to  adambulacrals  usually  l>ears  3  to  10  larger  granules,  the  next  series  3  to  6,  and  the 
other  plates  1  or  2  such. 

Madreporic  body  is  large,  hexagonal  to  sulxircular,  situate<l  alM:>ut  one-thinl  distanc^e  from  center 
to  extreme  margin.  Its  exposed  surface  is  flat  and  sunken  a  trifle  below  the  level  of  the  surrounding 
membrane  except  in  the  dried  state.     Striations  fine,  radiating. 

Anal  opening  subcentral,  surrounde<l  l>y  5  plates  larger  than  their  neighbors.  The  aperture  is 
guanle<l  by  al)out  8  tooth-like  granules.     Tulye  feet  with  large  sucking  <lisks. 

Color  in  life:  Dorsal  surface  deep  cadmium  yellow  to  cadmium  orange;  lower  surface  cream  color 
to  ca<lmium.     In  alcohol,  dull  light  brownish  to  deep  brown. 

Variations:  There  appears  to  be  a  dimorphism  in  this  sf>ecies.  Some  sj)ecimens  <  in  the  majority) 
have  longer,  slenderer  rays  than  others.  Superficially  they  would  be  taken  for  a  different  s|>ecies, 
but  1  am  unable  to  find  any  other  correlative  character  by  which  to  sej^rate  them.  The  tyi>e 
sj^»ecimen  is  neither  the  one  extreme  nor  the  other,  but  is  rather  short-raye<l,  however.  The  following 
table  of  measurements  (in  millimeters)  will  give  an  idea  of  the  difference: 

Me(u<'irrmeiitA  of  spec  I  m  nix  of  Antheniaster  epunuthus. 


Widih 
of  ray 


K,-..-  Major  '  Minor       r.^..        ^*F1T"    ^""'l 

.^lation.      radiVs.   radius.      ^^^^-      "^^J^''  and  third 


margi- 
nal. 


iit  m . 

n\m. 

no. 

1 
m  m .      1 

:>13 

y:i 

.V.) 

1.9- 

17 

43     1 

J<W)  itVjH.'^ 

yt» 

47 

\.91^ 

■2\) 

40     ' 

111^ 

m 

4U 

1.74 

1'^ 

34 

4(»K> 

y»> 

\1 

2.3 

1V» 

:v» 

MXi 

1  t 

32 

2.4 

•2i> 

2^ 

40M 

<«» 

i-s 

2.  :.7 

■>> 

21* 

4<i^l 

6-'» 

■1\ 

2.7 

1^ 

•2«t 

The  presence  of  pedicellarice  on  adanjbula<ral  plates  is  aln*  subject  to  great  variation.  In  the  type 
there  are  only  a  few  scattere<l  along  the  V^a.-^e  of  ray,  and  on  the  iarsest  s|>e<imen  none  are  to  l>e  foun<l. 
On  the  other  hand,  a  me«lium-size<l  s|>ecimen  of  the  iong-raye<l  j>hiisi'  has  4  to  12  on  each  adambulacral 
series  of  disk.  At  first  this  might  apjx^ar  of  specific  value,  but  f>e<l  ice  liar  iie  are  either  very  few  or 
alisent  from  all  the  other  long-raye<l  s|XM;imens,  except  one  which  is  iuteniiediate  l)etween  the 
extremes. 
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Localities:  Type  (no.  21170,  U.  S.  National  Museum)  from  station  4080,  north  coast  of  Maui 
Island,  178-202  fathoms,  j^ray  sand  and  foraminifera;  bottom  temperature  56.4°.  Taken  also  at  the 
following  localities,  a  total  of  13  specimens: 

Record  of  localities. 


Btation. 

Locality. 

• 

Depth. 

Nature  of  bottom. 

8813 

South  coast  of  Oahu  iNland 

1 
Fathom*.  ■ 
264-183  '  Coral  sand,  lava  specks,  shells, 
202-220  1  Gray  sand,  foraminifera. 
220-238            Do. 

40KI 

North  coAfit  of  Maui  Island 

4062 

do 

40M 

do 

2.53-267     Fine  erav  sand. 

4115 

Northwest  coast  of  Oahu  Island 

195-241 

Oiral  sand,  foraminifera. 

Anihenoides^  I^piogonaMer,  and  Anthtiua^ter  are  very  closely  related.  The  arrangement  of  the 
dorsal  plates  appears  to  be  essentially  the  same  in  the  three  genera,  which  are  likewise  characterized  by 
a  granulous  membrane.  The  tyj)e  of  adambulacral  armature  of  JjeptogonaMer  is  essentially  that  of  the 
distal  portion  of  the  ray  of  A  Tithe  master  epixanthus^  and  the  |)edit»ellarije  are  strikingly  similar,  these 
l)eing  reduce^l  to  the  elongate  variety  in  Antheniaster.  The  dorsal  membrane  of  the  latter  is  not  eo 
granulous  as  in  Ijeptogonastery  but  is  thicker,  at  least  in  the  Hawaiian  species.  The  mouth  plates 
are  prominent,  but  more  heavily  covere<l  with  membrane  than  in  Leptogonasterf  and  likewise  bear 
more  granules.  These  three  genera  do  not  api)ear  to  belong  under  the  Goniodiscidime,  which  are 
probably  more  nearly  related  (so  far  as  GonifHiisddes  is  concerned)  to  the  Pentacerotid^e  than  to  the 
typit^l  goniasterids.  1  have  accortlingly  placed  Anthejiiaster  in  Perrier's  Ijeptogonasterinse.  This 
subfamily,  is  of  course,  closely  related  to  the  Goniasterina?,  and  not,  as  its  author  believed,  to  the 
Mimasterime  or  Odontasterida*.  I  am  indebted  to  Prof.  A.  E.  Verrill  for  the  generic  determination 
of  this  species. 

Subfamily  GONIODISOIDIN£,  new  nama 

Goniodiscinse  Sladcn,  Challenger  Asteroidea,  1889,  p.  321.    {LeptiMfonatter  is  excluded.) 

Oenni  OOKIODISCIIXES,  new  name. 

Ocmiodisrus  Miiller  and  Tnischel.  Svhtem  dcr  Asteriden,  1842,  p.  57.    Emendtrd  by  Ferrier,  Revision  des  St^llerides,  1875, 
p.  229.    Type,  sens,  nov.,  Gonioiliscidcs  sebsr. 

This  genus  is  e(]uivalent  to  that  long  known  as  Goniodiscns,  Tnder  existing  rules  of  nomenclature 
Goniodisciis  is  untenable  l)ecause  it  was  proposed  by  Miiller  and  Troschel  to  include  previously 
de8cril)ed  genera  of  (iray  {Antheneoj  Nectria^  Tosia)^  as  well  as  species  unknown  to  Gray.  If  this 
group  had  really  constituted  a  genus  the  oldi^st  name,  Anlhenea^  should  have  been  used.  Likewise  the 
ty|>e  (first  species)  of  Gojiiodisntsin  the  same  s|>ecie-,  under  a  different  name,  as  the  type  of  (iray*P 
Aulhenea.  Miiller  and  Trcjschel  include<l  the  following  8j)ecies  under  their  Gouiodiscus:  Pentagoiitdui 
{^Aulhenea'lj  sehiCy  placenta  [Tosia]^  regiilaris  [imknown],  pleyadella^  ocelli/enis  [AVrfr/a],  ctispidaius^ 
mammillatiis  [Tosia],  capella  [since  made  the  tyj)e  of  Ogmaster  v.  Martens].  This  left  sebx,  regxdaris  (?), 
pleyadeUa,  ami  cin^pidalus.  Goniodiscus  has  subsequently  been  ussed  for  these  species,  but  sim^  the 
name  was  originally  applied  to  a  composite  group  and  was  a  synonym  as  soon  as  made,  it  should  be 
discardc^l  for  all  time.  As  there  ap|)ears  to  l)e  no  subsequent  name <>  available,  I  propose  (wouiodi»cide$^ 
with  Goniodiscides  sehie  as  type. 

Qomodiscides  sebae  (Miiller  and  Troschel). 

PI.  XIX.  flK.  3. 

GoniodiecHH  nehie  Miiller  and  Troschel,  System  der  Asteriden.  lHi2.  p.  58. 

An  example  of  this  curious  species,  the  first  from  the  Hawaiian  Islands,  was  taken  by  Mr.  H.  W. 
Ilenshaw  at  Hilo,  on  the  windward  side  of  the  island  of  Hawaii.  (Accession  no.  42800,  U.  S.  Nat. 
Mus. )     No  specimens  were  secured  by  the  expedition  of  HH)2. 

o Mfjtop<iit(rr  Sladcn  (Monoj?.  on  Brit.  Fossil  Echinod.  from  Cretaceous,  ii.  Asteroidea.  pt.  II.  <Pal.  Soc.  Monr^.  1898, 
p.  13)  is  near  tiiis  gen«is,  but  is  hanlly  ideiuical.  us  has  been  rlnime<i.  ( Valetle,  Note  sur  quelques  Stcllerides  de  la  Craie 
Senonienne  du  DOp.  de  1'  Yonne.     <Bull.  Soc.  1'  Yonne.  LVi,  1902.  p.  7.) 
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Concerning  the  capture  of  this  specimen,  Mr.  Ilenshaw  has  sent  nie  the  following?  notes:  "They 
are  bv  no  means  rare  in  a  small  inlet  some  three  miles  south  of  Coooanut  lslan<l.  If  I  remember 
rightly,  all  I  found  were  un<ier  stones  in  shallow  water,  two  or  three  feet  deep.  In  other  words,  so  far 
as  I  ol*jer\'ed  it,  it  was  a  littoral,  shallow  water  spe«'it's."  This  is  the  only  species  of  starfish,  so  far 
a-a  I  am  aware,  that  may  be  colle('te<l  alonj?  shore  in  the  islands,  unless  Oph'nlinnttr  htrioU  }>e  exceptwl. 

This  spe<"imen  agrees  very  well  with  the  original  deseription  of  Miiller  and  Trosc'hel,  and  with  the 
notes  given  byde  Loriol  (Mem.  de  Sooiete  Phys.  et  d'Hist.  Xat.  Geneve,  x.xiv,  iss.^,  p.  4S).  l)e  I^riol 
also  gives  a  }jo<i<l  figure  ((»p.  cit,  pi.  xv,  fig.  H)  with  which  our  example  shows  a  few  unimportant 
I)oints  of  difference. 

Form  ]»entaifonal.  the  sides  (A  disk  only  very  slightly  curve^l  inward.  R  =  29  mm.;  r  =  23.5  mm. 
R  =  1.23  r.  .\s  note<l  byde  I>)riol  there  are  14  .«uperomarginals  to  a  side,  or  7  to  the  "ray",  instead  of 
8,  as  state<l  by  Muller  and  Troschel.  The  ultimate  plate  of  each  series  is  very  small,  an<l  is  we<ige<l 
l>etween  the  jx^nultimate  and  ocular  platen.  There  are  9  inferomar^inals  to  the  ray,  the  last  plate 
being  very  small  indeed. 

The  su|>eromarginals  are  somewhat  tumid.  an<l  are  br«>ader  than  high.  Besides  the  even,  fine 
granulation,  each  bears  fmm  2  to  10  conspicuous,  low,  hemispherical,  or  subconical,  tul)ercular  gran- 
ules, unevenly  <lisf>ose<l.  Inferomarginals  are  similarly  armed.  There  are  no  |>e<licellari;e  on  any  of  the 
marginal  plates.  Between  the  2  series  of  marginal  plates,  on  the  lateral  wall  of  the  Ixxly,  is  a  row  of 
5  to  7  pits,  each  of  which  occurs  at  the  junction  of  a  dorso-ventral  with  the  horizonal  suture. 

Al>actinal  surface  is  coveretl  with  a  much  finer  granulation  than  the  actinal,  and  each  plate  is  sur- 
rounde<i  by  6  to  8  papular  area^  which  ap|>ear  in  many  cases  practically  confiuent.  These  areiis  contain 
8  to  20  pores,  an<i  a  cuneiform  area  containing  ab  )ut  lo  to  18  |)ores  (^M-curs  l)etween  the  dorsal  ends  of 
the  superomarginal  plates  (exi'epting  V)etween  '^  and  <>  and  6  and  7  .  Each  abactinal  plate  l)ears  near 
the  center  1  to  3  of  the  tubercular  irrarudes,  a  few  of  which  (K'cur  also,  here  and  there,  over  the  papu- 
lar areas.  A  number  of  plates  toward  center  of  <lisk  l)ear  small  V>ivalve<l  i>edicellari;e  similar  to  tlu>se 
of  Pentarenjs  and  Hush  with  the  general  level  of  the  granulation.  These  are  not  very  numen>us  and 
are  irregularly  scattered,  never  more  than  2  to  a  plate.  The  madreporic  bo<ly  is  raised  above  the 
general  surface  and  is  situated  alx>ut  one-thinl  the  distance  from  the  center  to  margin.  Al)out  its  bor- 
der are  several  tubercular  granules.  The  plates  toward  the  end  of  ray  and  adjacent  to  su]>eromar- 
ginals  appear  to  be  a  trifle  convex,  the  tumidity  Ixdng  surmounted  l»y  the  granule,  or  granules. 

The  actinal  inti^'rmeiliate  plates  are  arrange<l  in  chevrons  and  tle<*rease  in  size  toward  the  margin. 
They  are  polygonal,  and  coveri^l  wi^h  a  coarser  granulation  than  the  dorsal  plates — a  granulation 
which  increases  somewhat  in  coarseness  toward  the  center  r»f  each  slightly  convex  plate,  which  is  sur- 
mounted by  1  to  5  enlarge<l  granules,  usually  of  une<pial  size.  8cattere<l  hen*  an<i  there  are  bivalved 
peiiicellariie,  0.25  to  0.75  nun.  in  length. 

The  furn>w  spinelets  are  4  to  5  in  numl)er,  robust,  short,  truncate,  slightly  flattene<l,  the  adoral 
spinelet  shorter  than  the  others.  On  the  actinal  surface  of  the  i»late  stands  a  longitu<linal  series  of  2 
or  3  shorter,  thicker,  granuliferous  .«j)inelet.s  with  often  1  or  2  smaller  granules  standing  in  line  at 
either  end  of  the  series.  Occasionally  a  very  small  bivalved  |>e<licellaria  stantls  at  the  adoral  end  of  the 
series  out  of  line.  Behin<l  the  actinal  series  the  fine  granulation  of  the  ;:eneral  surface  Ix^ins,  det'rea.'*- 
ing  in  size  toward  outer  end  of  plate.  The  furrow  sj>inelets  apjK'ar  a  trifie  shorter  an«l  heavier  than 
those  figure«l  by  de  l><jriol.     \  few  of  the  proximal  adaudnilacral  plates  have  0  furrow  spinelets. 

This  s[»ecies  ha**  a  wide  range,  being  found  in  following  localities:  Red  Si-a,  Moluccas,  New  <hiinea 
[Muller  and  Tro.-chelJ.  Mauritiu.s  Mai^assar  (Celel>es',  Fiji  Islands  [de  Loriol].  Ceylon,  Madagascar, 
"  Ea^^tern  Archi|)elago"  [Sladen].  Its  capture  in  the  Hawaiian  Islands  c<»nsi<lerably  extends  its 
known  range. 

Family  PENT.\CER()TII).F.  ((.ray)  Perrier,  emend.  1884. 

Pentaceroii'la-  <»niy.  Synop-ii-*  of  ihe  'itiifm  au'l  siHHic%  of  tlu-  «'lji»'*  FIyiM>^toiua.         Ann.  N.  H..  M-r.  1.  vr)l.  vi,  1^40.  p.  275. 
Perrier.  M«-m.  snr  k"*  Et<»iles  «le  Mcr  K«.MMicMllie>  <ian^  la  M»t  <1  ••.  Antilles  rt  k'  <i<»ife  «iu  M«-xi<iue.  1n>4.  pp.  Um.  lt>^. 

AV'/  to  Ifaudiinn  (jnurn  of  Pt'idiwu'otuhr. 

a.  Marginal  plates  fairly  dbJtinct,  defining  the  contour  of  Innly. 

h.  Disk  high;  rays  carinattMl.     Lar^re  inmiovable  sjiines  or  tul>ercles  on  the  dorsal  surface.     Mar- 
ginal plates  not  conspicuous Pent.ueros 

F.C.B.19U3,Pt.3— 20 
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bb.  Disk  not  so  high;  form  nearly  pentagonal;  mai^inal  plates  consnicuous.     Erect  conical  tuberclet^ 

on  lx)th  surfaces Nidokellia 

aa.  Marginal  i)lates  hidden  or  inconspicuous;  not  visibly  defining  the  contour  of  body.    The  abactinal 
plates  are  not  Hui)ertieially  distinguishable  in  the  adult.     Fonn  thick. 
6.  A  pair  of  large  marginal  plates  at  the  end  of  the  ray.     Form  substellate  to  stellate.     Test  covered 
with  glolx)se  or  acorn-shape<l  tubercle^t.     Papuhe  evenly  distributed,  not  in  definite  areas. 

ASTERODISCl'S 

66.  Form  j>entagonal,  biscuit-like;  no  large  plates  at  end  of  ray.     Papul(e  distributed  in  large, 
definite  areas Cvlcita 

Oenni  PEHTACEB08  Bchnlie. 

Paitacerot  Schulze,  Betrachtung  dor  versteinertcn  S<.»«<ten»e  u.  Ihrer  Theile,  Warahaa  u.  Dresden,  1760,  p.  50.    Gray,  Ann. 

N.  H.,  ser.  1,  vol.  Vl,  1840.  p.  'JTt'.. 
(ioniaticr  (pare)  AgHKsi/.  Mem.  Soo.  Sci.  Nat.  NeiichAtel,  t.  i,  1KJ5,  p.  191. 
Oreoister  Miiller  ami  Trcw<'hel,  System  der  Asteri<k'n,  1K42.  p.  44.    Bell,  Proc.  Zool.  Soo  London.  1«M,  p.  57. 

The  H|)ecimen8  of  PentarerftH  frrun  the  Hawaiian  Islands  have  given  considerable  trouble,  as  might 
naturally  1x3  exj)ected.  Relying  chieliy  ujK)n  Prof.  F.  Jeffrey  Bell's  useful  and  valuable  revision  of 
the  gt»nus,  '*  The  S{)ecies  of  Oreaster"  (Prin*.  ZfH»l.  8<k'.  Ix)nd.,  1884,  p.  57),  I  have  separated  the  form 
as  a  distinct  spt^cies,  whose  affinities  ap|)ear  to  be  with  the  Pentaceron  orienialis  section.  Among  the 
species  of  this  group  it  most  resembles  nritntalis  and  troncheli.  On  the  other  hand,  there  are  certain 
points  of  similarity  with  /'.  (jcculentalis.  One  of  the  difficulties  lies  in  the  fact  that  some  specimens 
have  the  adambulm'ral  armature  <liH|K)sed  in  \\  longitudinal  series  (triplacanthid),  while  others  have 
but  2  series  (dipla<'anthid).  Just  this  state  of  affairs  exists  in  P.  ocitlentalis  (from  Mazatlan,  Mexico). 
Bell  places  occidenhiUs  in  the  diplacanthid  set^tion,  but  implies  that  o(*casionally  a  third  furrow  series 
is  present.  But  hawaiieim^  differs  from  ocndentulia  in  a  most  important  respect — that  is,  in  its  growth 
stages.  In  occidentalUj  as  pointinl  out  by  Bell  and  as  exemplified  by  spe<*imen8  at  hand,  the  young 
are  more  spiny  than  the  adult,  while  in  hauuiiiensis  exactly  the  reverse  is  the  case.  In  this  sj^ecies,  if 
any  spines  are  present  in  the  young  they  are  inconspicuous,  and  are  confined  to  the  median-radial  line. 
HanxixitnidSy  then,  is  probably  not  derive<l  from  the  American  form,  but  fi-om  the  Asiatic  group.  In 
the  following  diagnosis  a  descripti<»n  of  the  type  is  given,  but  under  each  category  of  characters  the 
more  important  variations  are  indicateii. 

Pentaceros  hawaiiensis,  new  species. 
PI.  XXXII,  flg8.  1,  2,  3:  pi.  xxxiii,  fig.  1;  pi.  xxxiv,  flg.  3. 

Rays  5.  R  =  125  mm.;  r  =  50  mm.  R=2.5  r.  Dimensions  measured  on  ventral  side.  (In  2 
larger  specimens  the  rays  are  relatively  shorter,  R  equaling  KK)  mm.  and  r  about  78.  In  still  another 
specimen,  the  largest  of  all,  R  =  188  mm.,  and  R  =  2.;^'>  r.) 

Disk  large,  elevatiMl,  and  regularly  convex;  al)out  55-58  mm.  high,  measured  from  actinal  plane. 
This  dimension  varies  considerably  according  to  the  inflation  of  disk,  several  specimens  being  much 
depresse<l.  Rays  well  producetl,  rather  broad  at  base.  Actinal  area  plane  on  rays,  sloping  upward 
toward  actinostome  on  disk. 

The  whole  abactinal  surface  is  marked  off  by  tral)ecula»  into  large  triangular,  or  on  the  ray  often 
rectangular  papular  areas.  On  disk  they  are  fairly  nwlar,  but  on  ray  are  irregular.  At  each  angle 
is  a  large  cr>iii('al  tulK^n'le,  there  U^ing  a  definite  me<lio-mdial  series  extending  to  tip  of  ray,  and  on 
either  side  2  parallel  longitudinal  serii»s,  the  first  extending  al)out  half  the  length  of  rays,  and  the 
second  not  so  far  lus  the  first.  In  interra<lial  anjrle  fonntnl  by  the  outer  series  of  adjacent  rays  are  3  to 
{\  tnlHTcles.  The  jKr'utagon  markeil  off  by  the  conspicuously  enlarged  primary  radial  tubercles  (apical 
area)  is  also  divide<l  into  trianj:lcs,  often  very  ri'gularly  into  10,  but  again  irregularly.  There  is  a 
variable  number  of  smaller  tulKTclcs  in  this  area  (7  in  type).  All  tulK»rcles  decrease  in  size  towanl  tip 
of  ray  and  margin  of  disk.  (iranulation  consists  of  varioib*ly  sized  i>olygonal  granules  crowded 
tojrether,  often  increasing  in  size  as  they  a.'^cend  tli<'  tulx-rdes,  the  spinous  tip  of  the  latter  being  always 
free  from  granules  and  the  line  of  demarcation  well  <lefine<l.  (iranulation  is  finer  than  in  either 
/*.  ri'tirulntiis  or  /'.  (H'r'uh  ntnJ'iA^  the  only  s|)ecies  with  which  I  have  l>een  able  to  make  direct  compari- 
s<jn8.     Nnnierous  small  wlit-like  pe«licellarias  flush  with  the  general  surface,  are  thickly  scattered  over 
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the  whole  abactinal  surface,  beirijur  present  fre<|iiently  on  the  lyanesof  the  tubercles,  but  nioet  numerous 
in  the  papular  areas. 

Suj)eromaripinal  plates,  23  in  nunil>er  from  me<lian  intcrnnlial  line  to  extremity  of  ray,  are  rather 
indistinct  and  are  wholly  without  spines  or  tnlx*ri-U*s  <.f  any  description.  Besides  the  granulation, 
which  is  coarser  than  that  of  the  alxictinal  surface,  and  which  increases  in  size  towanl  the  actinal 
surfacv.  each  plate  In-ars  1  or  2  long  slit-like  pedicellariie.  larger  than  those  nf  the  dorsal  surface  but 
otherwise  similar,     .^^uperomarjinals  iletine  lH)rder  of  n\y. 

Inferomarginals,  20  in  numl>er,  are  conline<l  alm«^t  wholly  to  actinal  surfac*\  Four  «»r  5  on  each 
side  of  me<iian  interradial  line  l)ear  a  small  thimble-shajH^l  tulterde,  on  a  slight  tumiditv,  near  outer 
etigeof  plate.  «This  is  alisent  fn>m  the  largest  and  from  the  2  smallest  s|K»cimens.  i  The  granules  are 
ver\'  irregular  as  to  size;  and  on  each  plate  there  are  1  to  o  slit-like  jHHliivllarije  sc-tittenNl  among  them. 
These  have  jaws  sliyrhtly  raise<l  al)ove  the  general  level,  ami  are  narrowly  elliptieal  in  sha|>e,  with 
tnmcate  end.s.  In  the  interhra«'hial  arc  there  are  o  or  H  rountlish  plates  interi-alate<l  l»etween  the  2 
series  of  marginals.  (These  are  al>sent  from  the  2  young  si)ecimens,  and  murh  more  numerous  in  the 
lar»est.  They  are  present  also  in  P.  <n'ri'h  tiUills  but  do  not  appear  s<j  early.  In  a  giant  specimen  of 
rtiiculatus  I  find  no  trace  of  them. » 

Armature  of  adambulacral  plates  is  in  2  or  :i  series.  ■  1 1  Furr«>w  series  of  S.  less  often  7,  flattene<l, 
jTound-tippeil  spines,  the  central  ones  much  longer  than  the  laterals  and  their  ti|»s  broader  than  base. 
Lateral-most  spines  scarcely  eijual  one-half  the  length  of  longest  spines:  often  mereelon}:ate<l  granules. 
This  furnjw  series  forms  a  regular  cond),  with  a  nmch  rounde<l,  often  angular  margin.  Spines  are 
unite*!  for  some  distance  alx>ve  their  l.)ases  by  a  delicate  web.  A  large  f<»rcv|»s-like  i>edicellaria  stands 
at  adoral  end  of  each  s(»ries,  slightly  actinad.  Furrow  series  is  situated  much  higher  labartinadi  on 
the  side  of  furrow  than  the  second  si»ries,  the  tij>s  of  the  former  *>nly  reaching  or  extending  slightlv 
beyond  the  l)ase  of  the  latter.  <2-  .*^"ond  series,  situate<1  mort*  nearly  on  true  e^lge  of  furrow, 
consists  of  2  to  4  spines,  often  only  2,  this  latter  numlx^r  pre<lominating  on  the  outer  \Kin  of  ray. 
They  are  of  une«jual  sizi\  very  irregular,  but  the  central  spine  (or  2  spines  if  then^  are  4>  is  largest, 
with  the  tip  usually  broader  than  the  Imse,  and  roun<led  or  truncate.  Lateral  spines  vary  much,  but 
are  shorter  than  the  mi*<lian  and  are  either  oblong  or  leaf-like,  with  a  straight  e<lge  to  the  adjacent 
nie<iian  spine.  Towanl  the  end  of  ray  the  sect>nd  si-ries  is  re<lutvd  to  pincheil  granules.  (3)  Thin! 
series  when  present  con.'^i.^ts  of  2  or  3.  often  4,  enlarge<l  pinchiMl  granules,  with  rounded  ti|»s.  in  an 
irregular  longitudinal  row  at  outer  eilge  of  plate.  In  one  large  sjx'cimen  the  thinl  series  is  present  on 
nearly  every  plate,  and  is  well  develo|>ed,  V>ut  in  the  majority  of  specimens,  including  type,  it  is 
pcK)rly  tievelopeil,  being  repres«^nte<l  by  granules  of  rather  small  size.  Tips  of  second  and  third  series 
of  spines  crinkle<1. 

Actinal  plates  covere<l  with  granules,  large  and  small,  with  many  bivalved  {x^lii'ellariie  si-attertNl 
among  them.  The  granules  increa.<e  in  size  towanl  ambulacral  furrows,  l>ecoming  subtuWrcular  or 
subspinose  in  the  largest  specimens.     Thes*'  tulH*rcU»s  are  always  mo})ile,  however. 

Actinal  surface  of  mouth  plates  covere<l  by  the  heavy  granular  integument,  which  has  to  l>e 
removed  before  the  plates  themselvt^s  can  l»e  seen.  The.-^*  are  large,  and  when  the  integument  is 
reniove^I,  a  large  convexity  or  tumid  area  is  seen  near  the  alx>ral  furrow  corner,  which  is  surmounted 
by  2  tr>  o  heavy  spines.  corres|> aiding  t^)  the  secon<l  series.  Furrow  spines  10  or  11,  increa.sing 
greatly  in  size  toward  the  inner  mouth  am;le,  where  they  are  large  and  heavy,  and  many  times  larger 
than  at  outer  en<l  of  the  si^ries.  where  they  are  similar  to  thosi*  of  the  adjacent  adambulacrals.  iThe 
ai*tinal  spines  already  mentioned!  vary  in  nnmlM^r,  but  there  are  nevtr  K>s  than  2  nor  more  than  5.^ 
Actinal  surface  -of  integument)  coarsely  grsuiular,  with  often  very  many  |»edicellaria-. 

Madre|M>ric  Ixxly  oval,  either  narrow  or  broad.  Mtuated  (nitride  the  apical  jX'Utagonal  area  at  a 
distance  e*|iial  to  one-half  the  distance  from  eenter  to  interradial  e^lgeof  ai»iad  an*a.  .Anus  eceentric, 
pronnnent. 

Color  in  life:  Ipin-r  surface  manx)n,  oraiige  on  the  tuln^rcles.  .\ctinal  surface  liirht  Naples  yellow 
in  the  center,  shading  into  manKni  toward  the  j)eri|>liery. 

Variations:  The  prineipal  variations  have  already  ln»en  notice<l.  One  si»ecimen,  alx)ut  the  size  of 
the  type,  has  fewer  and  smaller  spines  «»n  the  tlorsal  surfa<-e.  the  me<lian  radial  line  extending  only 
about  one-half  the  length  of  my.  .V  larger  sf>eeimen  hits  the  tul>ercles  more  acorn-shaped,  and 
covere<l  with  granules  except  a  bare  blunt  |M.int  at  the  tip.  The  conne<ting  trabei-uhe  are  likewise 
more  prominent.  The  rays  are  longer  and  slenderer  than  in  the  ty[>e,  but  this  character  has  no  sta- 
bility in  thisspet'ies. 
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Young:  The  Hmalle.-iit  8i>eciinen  examineil  (R=65  mm.;  r=28mm.;  measured  on  actinal  side)  is 
dostitute  of  all  dorsiil  spinen  or  tul)ercle8,  there  being,  along  the  me<lian  radial  line,  a  neriea  of  Ixjsses,  or 
rounde<i  elevations,  where  the  tul)en*le8  later  appear.  No  tubercles  are  pi^enent  on  the  inferoinargi- 
nals.  Slit-like  i)edicellariap  are  numeroiw  on  the  tlorsal  mirfatv,  but  the  larger  bivalved  kind  are  not 
8o  numerous  as  in  the  adult  on  the  ventnil  area.  Third  series  of  adambulaoral  granules  is  developed 
on  most  plates,  the  second  series  consisting  of  2  or  8  stout  elongated  granules.  In  a  specimen  in 
which  U  e<|uals  70  mm.  a  few  conical  tul)ercl<^  have  liegun  to  ai>pear  along  the  median  radial  line, 
and  2  in  the  apical  area.  In  this  s)>€H;imen  the  third  adambulaoral  series  is  fairly  well  developed  on 
all  plates.  In  young  si>ecimens  the  papular  areas  are  relatively  smaller  than  in  the  adult,  and  the 
trabecuhe  broader.  The  fonner  are  irrt»gular,  oval,  or  oblong,  not  triangular.  In  these  two  speci- 
mens the  marginal  plates  are  (juite  regular  and  there  is  no  intennediate  series  intercalated  Wtween 
them  in  the  interbrachial  arc,  as  in  the  adult.  All  the  granulation  is  more  regular.  In  the  lar^gest  of 
these  immature  s|)ecimens  the  actinal  intermediate  plates,  roundish  in  shape,  can  quite  clearly  l>e 
seen,  arranged  in  regular  chevnjns. 

Localities:  Typ.»  (no.  21171,  V.  8.  National  Museum)  from  station  3850,  south  coast  of  Molokai 
Island,  43-66  fathoms,  coarse  sand  an<l  broken  shells,  coral;  l)ottom  temperature  7L7°.  Taken  also  at 
the  following  stations,  in  all,  14  si)ecimen8  examined: 


Rei'ord  of  localities. 


Station. 


Locality 


8849 South  coast  of  Molokai  Island 

3872 Auaii  Channel,  between  Maul  and  Lanai  i8land» 

4072 North  coast  of  Maui  Island 

4075 do 


Depth. 


Nature  of  l>ottom. 


Fathoms. 

73-43  I  Coarse  mnd.  broken  aheUs.  coral. 
43-32  I  Yellow  sand,  pebbles,  coral. 
56-59  !  Coarse  coral  sand,  fcmnninifera. 
49-57     Fine  gray  sand,  foraminifera. 


Oenni  KIDOSSLLIA  Gray. 

SUUtrdlia  Gray,  Ann.  N.  H.,  ser.  1.  vol.  vi,  1840,  p.  277.    Type,  yi(i4>reUia  armata  (Jray. 

Nidorellia  armata  ( (  t  ray ) . 

Prntaceros  {SuU^fUm)  armatut  Gmy,  Ann.  N.  H.,  vi.  1840.  p.  277;  Synopsis  Starfishes,  p.  7.  pi.  Xiv,  flg.  1-3, 1866. 
MdorfUia  nniutta  Verrill,  Trans.  Conn.  Acad.,  vol.  I  (2d  pt.).  1867,  p.  251.     Perrier,  RtH'ision  des  Stell^rides.  p.  251. 1875. 
Ornxtttr  armaiu*  Bell,  PnK'.  Zool.  Soc.  I»nd.,  18H4.  p.  81. 

Prof.  F.  Jeffrey  lk»ll  in  his  \m\WT  *'The  Spciies  of  Oreaster'*  records  Xidoreliia  from  the  Sandwich 
Islands.     This  form  was  not  found  by  the  Alhatromt  KxiHMlition. 

Oenni  A8TEB0DI8CXJ8  Gray. 

AftermUgcus  (iray,  Proc.  Z<m»1.  Soc.  I»ndon.  i«rt  xv,  1817,  p.  75.    Ty|>o,  Anter^Hligcus  eUffans  Gray.    See  also  Ann.  N.  H., 
1847.  p.  196:  Syn<»p.  Sih'c.  Starllsh.  British  Mu.s..  18t»C,  p.  5.  pi.  xii.  tigs.  1  and 2. 

This  peculiar  jrenus  may  he  n^adily  distinguished  from  others  of  the  Hawaiian  region  by  its  thick 
bodv,  sliort  rays,  and  toujih  test  covered  all  over  with  tulKTcles,  large  and  t»mall,  among  which  are 
manv  granuU^,  raii^^ing  down  to  the  most  minute.  The  general  form  is  depresse<l,  while  the  rays  are 
blunt,  and  bear  at  tlie  tip  2  lar^e  <'onvex,  oval  ossicles,  U'tween  which  is  set  the  tul)ercular  terminal 
plate.     CfilrHii,  tin*  only  other  ^cnus  closely  resembling  this,  entirely  lacks  the  2  enlarged  plaU«. 

The  siKM'inKH  at  baud  differs  in  several  important  resi>CHts  from  lx)th  (iray's  figurefl  and  descrip- 
tion of  AAtcruflisruii  ele<jnns  (Synopsis,  p.  •'S,  pi.  12,  figs.  1  and  2).  The  body  is  not  so  ijentagonal,  for 
there  are  distinrt  ravs  i)re.'4cnt  which  are  more  marknl  in  tliisa«lult  imlividual  than  in  the  young  speci- 
men of  eUijnn.^  which  (Iray  has  figured  (op.  eit.,  fig.  2).  There  is  no  distinct  iTie<iionidial  line  of 
tubercles  larger  than  the  rest.  <  iray's  description  states  that  the  tul)ercles  of  elegaiiB  are  **  flat-topped*', 
and  again,  '*  truncate",  v;bicli  in  nowise  applies  to  our  s]>ecimen,  for  here  the  tubercles  arc  roundish- 
subconicle,  or  acorn-shaixMl  with  a  blunt  jioiut.  (iray  further  says:  The  young  specimens  have  indis- 
tinct marginal  ossieula".  One  siMviiueii,  which  is  clearly  adult,  has  l)oth  series  of  marginal  plates 
(juite  distinct,  the  infemmarginals  tlie  more  numerous;  while  in  2  young  specimens  (R=10mm.)  the 
marginal  plates  are  as  <listiuct  as  in  any  goniasterid,  the  animal  resembling,  at  first  glance,  a  starfish 
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of  the  PeiUngoimMer  jmklwUuJf  type.     There  is,  however,  a  single  wrie?  of  plates  between  the  upi)er 
and  lower  niarjrinal  serie*«. 

On  the  whole  our  sixvimen  appears  to  l)elonjr  to  a  different  s|)eeies.  Asterodisrnjt  eletjana  c^>mes 
from  off  Samboagan,  Philippine  groii[>  (Challenger^  an<l  from  northeiL«^t  coast  of  China  (  Perrier,  Kev. 

Stell.  I. 

Asterodiscus  tuberculosus,  new  spe<'ies. 

n.  XXVI.  f\«*.  1.  ii:  pi.  XXVIII.  Hir.  3;  pi.  xxxii.  li>>.  H.  4:  pi.  xxxiii.  rig.  2:  pi.  xxxiv,  1.  2. 

Piays  o.  R=»)*.*  mm.;  r=alx>ut  40  mm.  (r  Ix^ing  variable > .  R  =  1.7r.  Breadth  of  ray  at  base, 
about  4o  mm.  Rays  short  and  l)roail,  ta|>ering  to  a  blunt  extremity;  rather  une<}ual  as  to  width  and 
lenjrth.  Disk  large.  s«>mewhat  intlate<l.  Interbrachial  arcs  widely  roun<le<l.  Si<leot  iHwIy  fairly  high, 
but  well  roundc«l. 

Abactinal  surfact*  is  C(»verc<l  with  iiumerous  larire  tul>endes  shape<l  something  like  a  miniature 
acorn,  or  like  a  |M)inte«l  einr  >tanding  on  its  blunt  end.  A  fairly  regular  median  radial  line  of  them  is 
present  with  an  adra«lial  series,  but  beyond  thes^  the  tuWrcles  are  too  irregular  to  form  definite  series. 
Each  tubercle  ?tands  on  a  slight  j)rominence  of  the  test,  ami  its  biuse  is  surroundetl  by  a  cinle  of  small, 
regular,  ln^addike  granules,  very  ornate  in  appearance.  These  tul)ercles  are  largest  near  the  extremity 
of  rays  and  in  center  of  disk.  Scattereil  thickly  among  the  tul>ercles,  forming  indefinite  rows  on  the 
anns,  are  large  spherical  granules,  from  one-fourth  to  one-half  the  size  of  the  smaller  tul>eroles,  their 
bases  als*^  encircle*!  by  minute  granules.  In  addition  to  these  larger  granules,  there  are  many  others, 
gnidini:  down  to  very  minute  ones  which  thickly  cover  the  whole  test. 

Map,:inal  plates  are  not  conspicuous,  in  fact  can  be  seen  only  as  separattnl  ossicles.  Corresix)nding 
to  the  su|>eromarginal  plates  are  3  o.s.^icles  (from  interradial  line,  omitting  the  large  plate  at  the 
extremity  of  the  ray.  The  innermost  ossicle  is  near  the  interradial  line  not  far  from  its  companion  of 
the  a^ljacent  ray.  The  second  plate  is  atxiut  o  mm.  from  the  first,  and  the  third  8  mm.  from  the 
seojnd.  The  third  is  15  to  18  mm.  from  the  large  plate  at  tip.  P^ch  plate  is  convex,  circular,  alx»ut 
8  mm.  in  diameter,  and  encircle<l  by  a  row  of  regular,  sulx|uadrate,  ljea<ldike  granules.  PLach  plate 
bears  1  or  2  large  spherical  granules  or  small  tubercles  on  it^  ^\^^.  The  large  plate  at  the  end  of  the 
ray  (7  mm.  in  length)  is  very  convex,  oval,  antl  is  surrounde^l  by  a  regular  series  of  small,  l>ead-like 
granules. 

Inferomarginal  plates,  9  or  10  to  each  ray,  are  smaller  than  the  su|>eromarginals,  and  are  se|^rate<l 
from  them  by  alxjut  o  mm.  of  test,  thickly  covere<l  with  tul>ercles  and  granules.  On  the  upper  side  of 
each  ossicle  is  a  large  .sul.>conical  tubercle,  the  series  increasing  in  length  t<»ward  tip  of  ray.  Clustered] 
about  the  base  of  each  tul>ercle  are  numerous  close-set  granules  of  various  shafK's,  which  c<mtinue  as  a 
single  row  around  the  inferomanrinal  ossicle,  and,  at  tip  of  ray,  completely  cover  the  exposeil  surface 
of  distal  2  or  3  plates.  The  la.-^t  are  more  tumid  than  the  others,  and  are  weilgetl  in  l>etween  the  big 
terminal  superomarginal  an<l  adamV>ulacral  plates.  In  addition,  2  or  3  i>in(vr-sha|>ed  fKxlicellarias 
with  curved  jaws,  occur  on  the  ventral  side  of  the  inferomarginal  ossicles. 

Actinal  area  is  very  knobby,  with  many  sjjherii-al  tul^ercles,  much  smaller  than  those  of  dorsal 
surface  and  more  regularly  arrangt^l.  E^ch  plate  l>ears  1  or  2  tuljercles,  surroun<k^l  by  large,  irregu- 
lar granules,  often  subprismatic,  4-side<l,  <»r  at  lea«!^t  with  a  Hattentnl  side  next  to  tul>ercle.  An  indefi- 
nite series  of  small  granules  often  (K-curs  outside  of  these,  and  near  the  furrow  noplaces  them  to  some 
extent.  Many  actinal  plates  of  ray  have  delicate  pincer-sha|)e<l  peilic^llaria-,  with  elongate  jaws  often 
curiously  curvcMl.  They  are  smaller  than  those  l<»unil  on  inferomarginals,  and  are  present  in  interra- 
dial reirion. 

Adambulacnil  armature  similar  to  that  of  tUi/au.".  Com|M>se<i  a-^  follows:  <  1  i  .\  nearly  straight 
furr«:»w  series  of  ty  <  often  5)  spines,  sulxtiual  except  theadonil,  which  is  smaller  and  hidtlcn.  Spines  fit 
closely  together,  have  blunt  tips,  and  are  fiatteni^l  somewhat.  They  are  unitetl  by  a  thin  wel>  for  al>out 
half  their  length.  (2)  On  first  ♦>  to  0  plates  2  series  of  heavy  blunt  tul>crcular  spiiu^,  the  inner  slightly 
longer  than  the  furrow  .•-eries.  The  inner  series  has  2  spines,  the  a<b»ral  the  smaller.  Kxternal  to 
these  stands  the  third  spine,  shorter  than  the  inner,  comiM>sing  the  outer  series.  On  actinal  surface 
of  the  other  plates  there  are  but  2  spines,  standing  in  a  transverse  .«erit*s;  while  near  tij)  of  ray  only 
the  inner  spine  i^ersists,  and  is  slender  and  pointed.  Actinal  spines  are  surroinuled  h»y  a  nund)er  of 
oneqoal  irregular  granules,  1  or  2  on  the  outer  adoral  ojrner  l>eing  larger  than  others.  No  jie^iicella- 
rise  such  as  Sladen  found  in  the  Challemjer  specimen  of  eUgniis  (^Challenger  Asteroidea,  p.  35^3)  are 
present  on  any  of  the  adambulacral  platei^. 
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Mouth  plates  narrow,  Hinall,  incoiiepit'-uous,  with  a  furrow  Heries  of  11  spines  like  those  of  the 
adambulacralfl  except  the  inner  2,  which  are  heavier,  blunter,  and  form  with  the  corresponding  opines 
of  the  companion  plate  4  teeth  at  each  mouth  angle.  A  row  of  3  or  4  robust  blunt  spines  are  present 
on  thejictinal  ffurfa<'e  of  the  j)late,  parallel  with  the  furrow  series.  A  series  of  small  pinche<l  granules 
extends  around  the  margin  of  each  plate,  except,  of  course,  that  i)art  adjacent  to  the  furrow. 

Madreporic  Iwdy  small,  ccjnvex,  raised  al>ove  general  surface  of  integument  It  is  situateil  alvjut 
one-third  distance  fn)in  center  to  margin,  and  lies  off  the  exact  interradial  line.  Striations  convoluted. 
Anal  oi)ening  eccentric,  surmunded  by  large  globular  granules. 

Color  in  alcohol,  ashy. 

Young:  There  ap|)ears  to  l)e  no  description  of  a  young  AMerodi^cus  beyond  the  few  words  of  Gray. 
The  young  of  the  present  species  seems  considerably  different  from  that  of  eiegaii*.  Kays  are  well 
marked,  regular,  short,  tapering  from  a  broad  liase.  Disk,  large;  interbrachial  arcs  widely  angular. 
R=10mm.;  r=6.5  mm.  R=1.54  r.  Marginal  plates  well  develoj)ed,  conspicuous,  separated  by  an 
intercalated  series  of  very  much  smaller  ossicles,  each  bearing  a  globular  granule  nearly  as  large  &«< 
the  exjK>sed  surface*  of  the  i)late.  Su|x?romarginal8  are  4  in  nuinl)er  from  median  interradial  line  to 
extremity  of  ray,  the  last  plate  l>eing  very  large  and  swollen  as  in  the  adult,  and  separated  from  that 
ailjacent  by  a  transverse  series  of  2  abactinal  plates.  Each  plate  with  the  exception  of  the  last  is 
slightly  cH>nvex,  is  surnjunded  by  a  series  of  l)eaddike  granules,  and  bears  2  or  3  granules  on  its 
surface,  one  Injing  usually  larger  than  the  rest.  The  large  plate  has  a  8m(X)th  surface.  It  will  be  seen 
that  suf>eromarginals  do  not  increase  in  number  l>eyond  this  stage,  the  ray  growing  by  the  interpola- 
tion of  abactinal  plates  between  the  suiK'romarginals,  princii>ally  between  the  third  and  fourth. 
Inferomarginals  8  from  median  interradial  line,  subcircular,  surrounded  by  many  small  elongate<l 
granules  in  a  definite  series,  each  plate  resembling  a  composite  flower  with  short  peripheral  florets.  A 
tubercle  stands  at  the  upper  edge  of  each  plate,  and  increases  in  size  toward  the  end  of  ray.  In  the 
adult,  which  has  but  10  inferomarginals,  the  growth  of  interme<liate  plates  is  principally  between  the 
third  to  seventh  plates.  The  single  intermediate  series  of  plates  between  the  dorsal  and  ventral 
marginals  is  readily  distinguishable  in  the  adult,  and  is  8ituate<l  rather  nearer  the  inferomarginals, 
with  which  the  intermediate  plates  alternate. 

Abactinal  plates  are  large,  circular,  arranged  in  very  regular  series  i)arallel  with  the  median  radial 
row;  or,  in  other  words,  they  fonn  chevrons,  the  axis  of  which  is  interradial.  Plates  decrease  in  size 
towanl  the  periphery  and  each  is  surrounded  by  a  circle  of  small  bead-like  granules  and  bears  a  large 
rounded,  depressed  tuljercle  which  occupies  the  whole  surface?  of  the  plate.  Primary  apical  series 
very  large,  especially  the  "  basals",  which  bear  a  nmch  smaller  convex  granule  in  the  center,  instead 
of  the  enlarged  tul>ercle.  A  single  series  of  plates  l)etween  adjacent  l)asal8.  Within  the  apical  area 
bounded  by. the  Imsals  are  5  regular  plates  (radial  in  }K)sition)  and  a  definite  "central".  Primary 
**radials"  are  situated  just  outside  of  the  Imsals;  larger  than  others  of  the  radial  series.  Papulieare 
distribute*!  all  over  the  almctinal  surface.     Madrt?|x:>ric  body  just  outside  of  a  **baaal"  plate. 

Actinal  internieiliate  plates  are  arranged  in  regular  chevn^ns,  and  are  not  distinct  superficially. 
Ea*'h  is  arme<l  with  a  globular  or  obovoid  tnU'rcle  surrounded  by  a  semicircle  of  2  to  5  pinched 
granules.  A<lambulacral  plati^  have  3  spinelets  in  furrow  seri<»s,  and  one  actinal  spine  instead  of  2 
or  3.  8€*veral  granules  stand  on  the  outer  e<lge  of  the  plate,  one  usually  larger  than  the  others.  No 
pe<licellarije  are  ])resent. 

The  color  of  the  young  in  life  is  cadmium  orange;  in  alcohol  bleached  ashy  or  whitish. 

Localitit»j<:  Tyj>e  (no.  21172,  V.  S.  National  Museum)  fmm  station  3940,  vicinity  of  Laysan  Island, 
5i)-70  fathoms,  white  sand  and  l)roken  shells;  bottom  teni|)erature,  70°.  Two  young  specimens  from 
4128,  southea.«t  of  Kauai  Island,  probably  aln^it  68  fathoms,  coarse  brown  coral  sand,  foraminifera. 

Oenni  CTTLCITA  Agaiiiz. 

Oilrita  AKa-sHiz,  M<'-in.  Hoc.  Stri.  Nat   NfiU'hAtel.  t.  i.  1835.  p.  W2. 

Culcita  arenosa  Perrier. 

Culnta  armom  Perrier,  Keeherches  sur  leH  FiHlieellaires,  1809,  p.  66;  Revision  des  Stell^rides,  1875,  p.  264.    Sladon,  Cbal* 

leiiK«*r  Asteroi<lea.  IKHS.  p,  ;i,vj. 
Culi'ita  nin:n/Hiiu:i-  viir.  arniosa,  Dooderlein,  Bericht  \\,  d.  v.  Herrn  Pn)f.  Senion  \mi  Amboina  ges.  Asteroidea,  in  Semon, 

Z*»A.  ForMeli.  in  Aiistralien  u.  d.  Malay.  Archipel.    ,Jenai.»iche  Denkschrift.  Ixl.  viii,  1896,  p.  815,  tal.  XIX.  fig.  5and  6. 

This  s|H*cies  was  not  taken  by  the  AlfKitroxif  ex])edition.  The  siH*cimen  which  Perrier  described 
was  collected  by  the  exiK'dition  of  Kydoux  and  Souleyet  in  the  Bouite  in  1837,  "des  ties  Sandwich.** 
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Family  LIXCKIID.^  Perrier,  1875,  emend. 

Lim-kiidae  Perrier.  Revision  de  la  Collerlkm  do  Stt-llerides  dii  Museum  d'Histnire  Naturelle  de  Pali's,  1S75.  p.  117. 

AVv  to  Iliutaiint)  qmera  of  Lhtcliid:*. 

a.  Plates  in  regular  l<>n^itu<linal  serie?*,  l»etween  wliich  are  regular  series  of  pa|mlar  area.*'.  Acianibu- 
lat'ral  armature  in  2  (rarely  3j  une<^|ual  series,  the  outer  heavier  than  the  inner  and  more  dig- 
tin<*tly  spaced. 

b.  All  the  plates  granular Ophidiaster 

bft.  Whole  test  covered  with  a  thick  membraneous  investment  devoid  of  granules Leiaster 

aa.  Al)a<'tinal  plates  not  forming  regular  longitudinal  series. 
b.  Aliai'tinal  plates*  comparatively  small.     Xo  papula*  on  actinal  surface.     PapuLe  in  areas  <listril>- 
uted  among  the  aVtactinal  plates.     Adambulacral  annaturt^  granulifonn  su|>erticially,  in  2  or 

8  series Linckia 

bh.  Abactinal  i>lates  com{)aratively  large.     Papuhe  in  areas;  sometimes  present  on  the  actinal  surface. 
Adambulacral  armature  papilliform  or  spinifonn  superficially,  usuallv  in  3  series. .  .Nardoa 

Genus  0FHIDIA8TEB  Agatiis. 

Ophidiofier  Agawdz.  Prod.  Mono^r.  d.  Radiares.  <Mom.  Soo.  S<-i,  Nat.  XeuchAtel.  1. 1.  ISSo.  p.  191.    Type.  Agterias  ophidiana 
Lamarck. 

Key  to  Hairniian  siffcifjf  of  Ophuliasttr. 

a.  Papular  areas  in  8  longitudinal  series.     PapuUe  on  actinal  surface.     C)ne  or  3  series  of  actinal  inter- 
mediate plates. 
b.  A  single  series  of  actinal  intermediate  plates. 

c.  Well  developed  pedicel larisp  present.     Madreporic  bodies  2,  small hrioli ^ 

cr.  Xo  pe^licellariie.     A  single  moderately  large  madreporic  bixly ftfjfuameuii 

bb.  Three  series  of  actinal  interme<liate  plat*.^  proximally,  2  di.^tally.     Actinal  series  ()f  papular  areas 

not  reaching  l>ase  of  ray rhabdotnn 

aa.  Papular  areas  in  6  longitudinal  series.     No  papula^  on  actinal  surface.     Two  or  3  series  of  actinal 
interme<iiate  plates. 
b.  Al>actinal  and  marginal  plates  neither  no<lose  nor  with  conspicuous  central  nakeil  area.     Adambu- 
lacral spinelets  in  2  series. 
c.  Kays  less  than  4  times  as  long  as  diameter  at  base.      Papular  jx)res  9-15.      Db^k  relatively 

large :*clt'r<Hlenntis 

cr.  Rays  more  than  5  times  a^  long  as  diameter  at  t>ase.     Papular  |X)res  1  or  2.     Disk  small,  rays 

slender tfnellut 

bb.  Aljactinal  and  marginal  plates  cimspicuously  tumid  or  no<lose  with  nake<l  central  area.     Adam- 
bulacral spinelets  in  3  series trheriatus 

Ophidiaster  lorioli,  new  s|>ecies. 
PI.  XXXI.  ritf>.  4.  4m-<1:  pi.  XXXIX.  fig.  i. 

Rays  5.  R=31  mm.:  r=4.5  mm.  R  =  7r.  Breadth  of  ray  at  liase,  4.75  mm.;  at  middle  of  ray 
4-^  mm.     Height  of  ray  at  base,  4.5  mm. 

Rays  long,  nearly  cylindrical,  or,  in  <»ne  case,  distinctly  tlepn^sed,  tapering  gra<lually  on  the 
outer  part  to  a  blunt  extremity.  Aliactinal  surface  of  disk  slightly  convex,  a  very  slight  con.*triction 
being  present  on  dorsal  surfat-e  l.»etween  ray  an«l  <lisk.  Papular  areas  regular,  in  8  longitudinal  series, 
3  pores  to  the  area  except  in  the  actinal  series  and  on  the  outer  third  of  ray,  whert*  there  are  usually  2. 
On  di.'ik  there  are  but  7  or  8  areiL*»,  with  2  jK:>res  to  ea»'h.  The  single  seri»*s  of  actinal  interme<iiate 
plates  is  not  externally  visible.  The  i>latt*s  are  much  smaller  than  the  inferomarjrinals.  3  or  4  of  the 
former  t-orresixmding  to  2  of  the  latter.  The  other  plates  of  ray,  namely,  the  radial.  adra«lial,  su|iero- 
and  inferomarginals,  form   7  longitudinal  series  the  plates  l>eing  eonlate,  the  narrower  or  adoral 

«J.  E.Ives  ha**  ret'onit-il  1  I*nH\  Philad.  .\cad,  .'ioi..:vvy,  p.  ITJi  f»  j.in^-rimriis  oi  t^phiflinitftr pui'il/iii'  Miilk-r  and  Trrr^-h«*l 
from  Oahu.  It  is  liarely  |»<>ssn»lt.'  that  thtx*  sfn-^-imfn.-*  ar«.*  n.  InriUL  (>pfii'liajtttr  pusilliu  has  \h.'*\\vv\\atuv  s^mwthiTm  like 
tho^e  of  lorioli.  but  there  are  <»nly  ti  longitudinal  series  of  i>apular  area^i.  The  j«pecies  has  l>een  taken  at  Flores.  Amboina, 
Philippine  l9laiHi».  New  Caledonia. 
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end  overlapping  the  broader  or  aboral  end  of  the  preceding  plate.  The  marginal  plates  are  a  trifle 
larger  than  the  al)actinal,  and  all  are  nio<ierately  convex,  the  transverse  as  well  as  the  longitudinal 
furrows  between  the  plates  being  well  markeil.  The  skin  which  covers  the  plates  bears  relatively 
large  flat  granules  which  are  very  much  larger  in  the  center  of  the  plate  than  about  the  borders  an<i 
smallest  immediately  surrounding  the  papula?.  The  small  granules  are  very  irregular  in  shape,  and 
not  at  all  uniform  in  size.  The  larger  are  more  roundish  and  very  slightly  imbricating.  In  one 
specimen  they  imbricate  more  noticeably  and  appear  remarkably  scale-like,  the  outer  or  free  eilges 
being  subangular  or  obtusely  pointed  in  many  cases.  Kxtending  along  the  papular  furrow  l)etween 
the  superomarginal  and  adradial  series  of  plates  on  either  side  of  the  ray  is  a  row  of  jieculiar  and 
conspicuous  2-jawe<l  j)edicellaria>,  about  10  to  12  in  numlxir,  sometimes  less.  There  is  but  1  j)e<iicellaria 
to  an  area  and  it  is  large  enough  to  be  readily  seen  without  magniflcation.  Each  consists  of  a  double, 
broadly  spatulate,  specialized  deprea*«i()n  with  a  denticulate  margin,  into  which  fit,  when  oi>en,  the 
l)road  fan-shaped  jaws,  which  l)ear  5  teeth  or  serrations  at  the  edge,  fltting  nicely  into  5  notches  in 
the  edge  of  the  specialized  depression.  The  figure  will  give  the  exact  appearance  of  these.  There 
are  also  3  to  5  of  the  pedicellariie  scattered  on  disk  (al^actinal)  and  usually  1  in  each  actinal  inter- 
radial  area,  although  this  is  (xvasionally  absent  in  1  or  2  interradii.  One  or  2  pe<licellaria*  may  be 
found  at  base  of  ray  adjacent  to  that  in  the  interradius. 

Adambulacnil  armature  consists  of  2  stories  of  spinelets.  Furrow  series  consists  of  small  spinelets, 
the  tips  of  whi(!h  extimd  but  a  slight  distance  above  the  general  granulation,  and  these  tips  are 
alternately  larger  and  smaller  although  the  differenc*e  is  slight.  When  a  portion  of  one  side  of  the  very 
narrow  furrow  is  removed  the  spinelets  are  t*een  to  be  about  twice  as  high  as  broad,  with  a  rounded- 
truncate  tip.  The  adoral  is  a  shade  narrower  than  the  aboral  member,  but  it  is  the  latter  that 
appears  smaller  (or  more  compressed)  when  viewed  from  the  actinal  surface.  The  difference  in  size 
is  iu»t  constant,  however,  and  is  of  little  imix)rtance.  Between  2  plates  there  is  frequently  a  small 
granule  fastentMl  to  the  adoral  e<lge  of  the  adoral  spinelet.  On  the  actinal  surface,  spac*ed  from  the 
furrow  spinelets  a  distance  something  less  than  their  length,  is  a  longitudinal  series  of  larger  ovoid 
tulx»rcles  which  are  not  eijuidistantly  plac^e<i,  3  to  t)  of  the  furrow  spinelets  corresponding  to  2  of  the 
actinal.  Small,  rather  scale-like  granules  are  packed  in  the  space  between  the  2  series  of  spinelets. 
The  outer  spinelets  are  bent  away  from  the  furrow. 

Madreporic  Ixxlics  2,  small,  situated  rather  nearer  the  margin  than  midway  to  center  of  disk. 
They  are  situated  in  neighboring  interradii,  but  one  is  somewhat  off  the  median  interradial  line.  The 
bodies  are  flush  with  the  general  surface  and  the  striations  are  few  and  coarse,  either  a  smaller  sinuous 
line,  or  V-,  U-,  and  Y-shaped.     Anal  apertures  apparently  2,  surrounded  by  larger  granules. 

Color  in  alcohol  a  bleache<l  yellowish. 

Locality,  station  38,34,  south  coast  of  Molokai  Island,  on  reefs;  shore  (4  specimens).  Type  na 
21173,  r.  S.  National  Museum. 

This  S{>ecie8  is  closidy  related  to  (>.  r(jbiUar(ll<t  P.  de  Loriol,  and  more  remotely  to  0.  grrmani^ 
Perrier  and  O.  crihrarin/t  <*  Li'itken. 

From  rohillnrdi  it  differs  in  having  a  coarser  granulation,  often  scale-like,  on  the  median  portion  of 
the  plates,  while  that  about  the  edges  is  finer;  the  j)edicellaric'e  are  broatler,  with  more  denticulations, 
and  the  outer  surface  of  each  jaw  is  grooved  near  the  free  edge.  The  pedicellarite  are  single  to  a  plate 
as  in  rohillnnli,  but  are  situated  in  a  papular  area  rather  than  on  the  plate.  There  is  a  slight  inequality 
in  the  furrow  spinelets,  and  the  accessory  granule,  instead  of  being  l)etween  the  2  spinelets  of  a  plate 
as  in  rohilhirdi  is  always  found  between  2  plates.  The  following  synopsis  will  serve  to  indicate  the 
chief  difference^  In'tween  the  4  relate<l  si>ecies. 
<t.  Papular  pores  3  (2-4);  plates  more  prominent. 
h.  Arms  usually  flattened,  granulation  uniform,  iHHlicellariic  narn^wer,  3  or  4  denticulations  on  free 
e<lgt:S  outer  surfaces  of  jaw  not  grooved;  i>e(li  eel  la  rise  on  plates;  furrow  spinelets  equal;  aix*es- 

sory  granules  betwt»en  the  2  spinelets  of  a  plate robiUardi 

hh.  Arms  usually  cylindrical,  granulation  consi)icuously  larger  in  center  of  plate;  jaws  of  pedicellariie 
nearly  or  <iuite  twice  as  broad  as  high;  5  denticulations  on  free  edge;  pedicellariie  on  edge  of 
])apular  areas,  one  to  an  area;  furrow  spinelets  rather  unequal;  accessory  granules  between 
the  adjacent  spinelets  of  -  adjacent  plates loriuii 


fiCataloiriir  KuisDnno  dtn  EchiinMlerines  recueilkf*  piir  M.  V.  de  Kobillard  k  1' He  Maurice.  <Mdm.  Soc.  Physique  ct 
d'Hist.  Nat.  (Jciiovo,  I.  xxix,  no.  -1,  1SS'»,  p.  24,  pi.  xv,  tigs.  \-b. 
^Kt'visioii  rU"<  Stflkride^,  1S75,  p.  130. 
cViden.Kk.  Meddel.,  1^71,  p.  '277. 
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aa.   Papular  [>ort^  10-12;  plates  less  prominent. 

b.  Furrow  s^pinelets  e<|ual ffermnm 

bb.  Furrow  sj>inelets  unet^ual crihrar'nis 

OphiiVmnter  rMWinVi  is  found  at  Mauritius,  an  interesting  fart  when  considered  in  connection  with 
Valfiuter  striates ^2L  ^)k^''\^  from  Mauritius  also  occurring  in  the  Hawaiian  Islands,  (r'ermani  is  found 
at  New  Cale<ionia  and  ^>.  cnbrarius  at  the  Tonga  lslan<ls  and  .Samoa. 

Nameil  in  honor  of  Prof.  P.  de  Ixjriol,  author  of  a  classical  series  of  pai>ers  on  living  and  fossil 
echino^lenns. 

Ophidiaster  squameus,  new  sf»ecies. 

PI.  XXXI.  lip.  r..  Ca-b:  i»l,  XXXVII,  tip.  4. 

R4iys.'>.  R  =  19mm.:  r=:^  mm.  R=6..Sr.  Breadth  of  ray  at  ba.s<\  :l 25-3. 75  mm.;  at  middle  of 
ray  3.75  mm. 

Kays  une<iual,  cylindrical,  si'anvly  taiK'ring  at  all  until  the  outer  third  is  reachtnl,  and  then  only 
slightly.  Tip  Munt;  terminal  plate  lanre,  conspicuous,  smooth,  several  small  tubercles  being  present 
at  the  outer  end.  No  j)edicellaria-  whatever.  I'apular  |M»res  in  8  longitudinal  series,  2  or  .3  conspicu- 
ous i>ores  to  each  area,  but  only  one  at  the  tip  of  ray  and  on  disk.  The  j>lates  are  marke<lly  convex, 
and  the  lonjritudinal  series  are  very  rt»gular  and  .sejjarateil  by  very  evident  papular  furrows  which 
extend  the  lengh  of  the  ray.  In  a  tninsverse  diret^tion  the  plates  are  markiMl  off  by  a  trifle  shallower 
furrows,  at  the  bottom  of  each  of  which  is  a  narrow  grcHjve  Ixjrdereil  by  fairly  regular  globular  gran- 
ules. The  plates  are  cordate  and  arranged  in  a  radial  series  on  either  side  of  which  is  an  adradial, 
supero-and  inferomarginal,  and  an  actinal  intermeiliate  series  bordering  the  adambulacrals.  There 
are  2  actinal  intermediate  plates  to  each  inferomarginal.  The  plates  are  covere<l  with  relativelv  very 
coarse  granules  for  the  genu.<,  and  these  are  subcircular  to  oval,  convex,  and  much  larger  in  the  convex 
central  i>ortion  (»f  the  plate  than  at  its  e«lges.  Alonj:  the  aboral  an<l  adoral  e<lgesthey  fre<juently  form 
a  bonier  to  a  narrow  groove  as  already  indicate<l.  From  2  to  0  or  7  granules  in  the  center,  esj>ecially 
on  the  marginal  plates,  are  consjucuously  larger  than  the  others  and  imbricate  .slightly,  but  slight  spaces 
are  fre<juently  stn^n  where  the  circular  granules  touch  and  do  not  overlap.  On  the  inferomarginal 
plates  1  or  2  of  the  granules,  especially  on  the  outer  j>art  of  the  ray,  are  subtubercular. 

Furrow  spinelets  are  not  so  large,  2  to  the  [)late,  ecjual,  slightly  over  twice  as  long  as  wide,  round- 
tippt^I  and  flatteneil.  As  they  are  place<l  on  the  plate  the  adoral  ajjpears  outwardly  a  trifle  longer 
than  the  r»ther.  t^ach  spinelet  has  a  small  elliptical  granule  fastened  to  the  furrow  side  and  lying 
over  the  crack  l»etwt»en  adjacent  spinelets.  The  lower  end  of  this  granule  reaches  about  to  the  middle 
of  the  spinelet,  and  its  upper  end  falls  c(»nsiderably  short  of  the  tip.  Spat-ed  from  the  furrow  series, 
on  the  actinal  surface,  is  a  longitudinal  row  of  much  stouter,  bmadly  ovoid  or  sul>conical  granules  or 
tubercles,  of  which  2  correspond  to  3  furrow  spinelets.  The  si»ace  Ijetween  the  2  series  is  filled  in  with 
small,  compresse<l  sul)s<iuamiform  granules.  alK»ut  1  series  of  which  i>a.«s  l>etween  the  actinal  spinelets. 
The  actinal  intermediate  plates  have  1  or  2  central  L'ranules  larger  than  the  rest,  but  the  general  gran- 
ulation of  these  plates  is  interme<liate  l>etwcen  that  of  the  a<land)ulacrals  an*l  the  inferomarginals. 

Ma<lrep<^^)ric  Ixwly  fairly  lanre,  regularly  circular,  situate<l  al^»ut  midway  l>etween  center  and  edge. 
Alxmt  the  eX^e  of  the  plate,  which  is  j»erfectly  flat,  is  a  smooth  unstriate<l  l)order.  Striations  coarse, 
irregular.  Hn  the  adcentral  side  are  5  or  (J  granul«*s  larger  than  the  others.  Anal  oj)emn^  guanleii 
by  4  triangular  granules  much  larger  than  any  ttthers  nearby. 

Color  in  life,  vermilion;  in  alcohol,  pinkish  with  pale  yellowish  spots  here  and  there. 

IxKiilities:  Station  4100,  Pailolo  Channel,  between  Maui  and  Molokai  islands,  1.30-151  fathoms, 
coral  sand,  shells,  foraminifera:  bottom  tem|K^rature  ^>l°;  1  s|jecimen.  4023,  Vicinity  of  Kauai  Island 
18-41  fathoms,  gray  .-jand  foraminifera,  coral,  r»cks:  I  s|»ecimen.  vrry  young.  Tyj>e  no.  21174,  V .  .S. 
Nati(mal  Mu.*^'um. 

The  nearest  relate<l  s|»ecies  to  this  apj>ears  to  Ik*  ^^ftJtiilinster  fmrpurfus  Perricr"  from  which 
^7fmm///x  differs  in  havin<;  a  still  coarst»r  trranulalion,  in  l>eing  devoi«l  of  |»e<licellaria%  and  in  having 
thicker  actinal  adamlndacral  spinelets,  which  are  als<»  situatt^l  closer  together,  .<o  that  I,  or  at  most  2, 
series  of  small  granules  separate  them.  The  terminal  i>late  is  apparently  larger  than  in  purpureus, 
and  the  arms  relatively  shorter.     It  differs  in  the  same  res|XMts,  practically,  from  O.  pufttubitu^  (v. 


ft  Recherches  sur  les  Pedicel laire>.  eic,  ls6y,  p.  01.     Kevision  «leji  Slelleridt*?;.  1^7*),  p.  1L*7. 
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Martens)^  with  whirh  Doederlein*  lias  reoently  united  purpureiutf  the  2  having  been  taken  at 
Mauritius;  and  the  former  is  recordeii  also  from  Amboinaand  Flores,  and  the  latter  from  the  Seychelles. 
The  name  refers  U)  the  large  granules  which  have  the  appearance  of  scales. 

Ophidiaster  triseriatus,  new  species. 

PI.  XXX,  fig.  3:  pi.  XXXI,  figs.  7.  7a. 

Rays  5.  R=18.5  mm.;  r=4  mm.  R=4.6  r.  Breadth  of  ray  at  base,  4.75 — 5  mm.;  ray  about  5.2 
times  as  long,  measured  on  side,  as  width  at  base. 

Disk  rather  large  for  genus,  rays  stout;  slightly  tapering  to  a  blunt  extremity  which  is  (api)ed  by 
a  tumid  terminal  plate  bearing  3  or  4  low  tulx»rcular  knobs.  Rays  well  arched  above,  slightly  flattened 
actinally,  yet  rounded.  Interbrachial  arcs  acute,  fairly  wide.  Abactinal  and  marginal  plates  very 
tumid,  forming  7  fairly  regular  series  separated  by  conspicuous  furrows  containing  papular  areas. 
Medioradial  and  sui)eromarginal  plates  largest  and  most  convex,  some  of  them  appearing  almost  hem- 
ispherical. Proximal  plate  of  each  radial  series  lai^gest  of  all,  forming  a  regular  i)entagon  on  disk. 
Between  inferomarginals  (which  are  smaller  than  superomarginals)  and  the  adambulacrals  are  2  rows 
of  actinal  intermeiliate  plates  proximally,  l)ecoming  I  on  distal  two-thirds  of  ray.  The  granulation  is 
of  medium  coarseness.  Granules  are  roundish  or  roundish  ix>lygonal,  and  are  a  trifle  larger  in  the 
center  of  those  plates  which  are  wholly  covered  than  in  the  papular  furrows.  Transverse,  fairly  regu- 
lar, fine  cracks  between  larger  plates  are  bordered  by  slightly  enlarged  granules.  The  cracks  are 
usually  conspicuous  between  marginal  plates,  and  on  proximal  portion  of  ray.  Most  of  the  plates  of 
median  radial  series  (including  the  large  primary  radial)  and  of  superomarginal  have  the  exposed 
rounded  surface  either  partially  or  wholly  free  from  granules.  A  number  of  the  adradial  and  infero- 
marginal  plates,  which  are  not  so  tumid  as  the  others,  have  a  nakeil  central  area.  This  exposed  por- 
tion of  the  plate  is  quite  smooth  and  on  the  distal  half  of  the  ray  is  rather  more  hemispherical  and 
prominent  than  elsewhere  (excepting  the  5  primary  radials).  A  number  of  adradial  and  superomar- 
ginal plates  possess  a  2-jawed  spatulate  narrow  pe<licellaria  with  curved  spectacle-shaped  (pince-nex) 
fossae  very  similar  to  those  of  O.  fc1eroifenHu».  The  fossae  are  surroundeti  by  a  small  naked  area.  Papu- 
lar areas  in  6  longitudinal  rows,  3  to  5  small  p)ore8  to  each  area.  On  distal  portion  of  ray,  owing  to  the 
crowding  of  the  adradial  series  of  plates  by  enlarged  radial  and  superomarginal  plates,  the  adradial 
series  of  papulae  is  al>sent  and  the  sui>eromarginal  is  reduced  to  a  single  pore  to  an  area,  or,  at  very  tip, 
where  the  superomarginal  and  radial  plates  touch,  both  series  of  papula;  may  be  wanting.  Inside 
apical  area  of  disk  there  is  but  I  pore  to  a  papular  area. 

Adambulacral  furrow  spinelets  2  to  each  plate,  oblong,  e(]ual,  round-tipped  to  truncate.  Separated 
from  these  by  a  distance  equal  to  one-half  to  three-fourths  their  length  is  a  flat  obovate  squamifonu 
spinelet  or  tubercle,  on  actinal  surface  of  plate.  These  form  a  very  regular  series  and  are  directed  away 
from  furrow.  Touching  the  base  of  each  of  these  spines  on  the  aboral  side  is  a  round-tipped  slightly 
compressed  granule,  larger  than  the  other  granules  of  actinal  surface,  the  series  of  which  is  quite  regu- 
lar and  is  intermediate  between  furrow  and  actinal  spines.  Granulation  of  actinal  surface  is  very 
slightly  coarser  than  that  of  abactinal,  but  surrounding  the  adambulacral  spines  is  a  trifle  finer  than 
on  actinal  intermediate  plates.  On  one  ray  there  is  a  single  ]>edic*ellaria  on  1  of  inner  plates  of  latter 
series. 

Madreporic  l>ody  subcircular,  situated  between  2  large  convex  radial  plates.  Striations  irr^^lar, 
branching,  centrifugal.     Six  or  7  enlarged  granules  surround  subcentral  anal  aperture. 

Variations:  Another  nmch  smaller  specimen  from  the  same  station  (R=7  mm. )  agrees  very  well 
with  the  type  except  that  the  plates,  esjx^cially  the  primary  radials,  are  not  so  prominent,  and  all  of 
the  latter  but  one  are  covereil  with  granules.  The  intermediate  series  of  adambulacral  granules  is 
much  more  pmminent  than  in  the  typis  nearly  or  quite  equaling  the  furrow  granules  or  spinelets  in 
size.  As  would  be  expected,  papuhe  are  fewer,  there  l>eing  but  1  to  each  area.  Pedicellarise  are  as 
yet  undeveloped.  Many  of  the  plates  of  ray,  as  in  the  type,  are  naked,  but  this  portion  is  not  quite 
so  prominent,  although  already  very  convex. 

Ix>cality:  Station  4128,  vicinity  of  Kauai  Island,  68-90  fathoms,  coarse  brown  coral  sand,  foram- 
inifera,  2  speinmens.     Type  no.  21176,  U.  8.  National  Museum. 


o()8lasiat.     E<'hiiiod.<Arch.  f.  Naturj^..  Bd.  32,  1S66,  p.  02. 

fcBcTirhi.  ii.  <1.  v.  Ilerni  Prof.  Scmon  Iwi  AnitM>ina  f?es.  Ai»ter(»i<lea,  in  Senion.  Zool.  Forsch.  in  Australien  u.  d.  Malay 
Archipel.<Jeniii.'«t'he  DenksrhrJft.  Bd.  viii.  ls%.  p.  317. 
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This  species  is  characterize*  1  especially  by  the  very  prominent  abactinal  plates,  many  of  which  are 
naked  centrally  and  form  well-rounded  bosses  along  the  rays;  also  by  the  form  of  the  pe<licellarije 
and  the  character  of  the  adambulacral  armature,  which  is  dis|X)sed  in  3  series,  the  median  being 
smaller  than  either  the  outer  or  inner.  In  the  latter  feature  this  sjwcies  bears  a  certain  resemblance 
to  O,  tnherlfer  Sladen,  but  is  otherwise  quite  different,  as  may  be  seen  by  comparing  figures.  Although 
the  type  is  still  probably  young,  the  characters  appear  to  be  sufficiently  well  marked  to  merit  descrip- 
tion.    The  name  refers  to  the  3  series  of  adambulacral  granules. 

Ophidiaster  sclerodermus,  new  si>ecies. 

PI.  XXX,  t\KS.  4,4a;  pi.  XXXI,  tigs. '2,2a. 

Rays  5.  R=63mm.;  r=  13  mm.  R=4.8r.  Breadth  of  ray  at  base,  15-16  mm.;  at  middle  of  i  ay, 
10  mm.     Height  of  ray  at  base,  10  mm. 

Disk  decidedly  large  for  genus;  rays  only  moderately  long,  tai)ering  from  a  fairly  broad  base  (for 
the  genus)  very  gradually  to  a  blunt  extremity,  which  is  tipped  by  a  prominent  terminal  plate.  The 
rays  are  dei'idedly  broader  at  base  than  elsewhere,  and  measured  along  its  side  each  ray  is  3J  times 
longer  than  broad.  The  interbrachial  angles,  alK>ut  75°  to  85°,  are  not  sharp.  Abactinal  surface 
convex,  but  only  slightly  so  in  middle  of  disk;  actinal  surface  nearly  plane,  the  inferomarginal  plates  ' 
forming  a  well-rounded  border  to  the  area.     No  j)apula»  on  ventral  surface. 

The  plates  are  prominent  on  abactinal  and  lateral  surfaces,  the  longitudinal  series  l>eing  separated 
by  prominent  but  shallow  papular  furrows.  The  transverse  divisions  between  the  plates  are  not  nearly 
so  evident,  the  plates  themselves  being  entirely  hidden  by  the  finely  granular,  thick  skin.  One  can 
distinguish  readily  a  radial  series,  and  on  either  side  an  adradial,  a  suj)ero,  and  inferomai'ginal,  the 
superomarginal  defining  border  of  ray  when  viewed  from  al)ove.  Between  the  inferomarginal  and 
adambulacral  series  there  are,  at  base  of  ray,  3  series  of  smaller  intermediate  plates,  which  are  reduced 
to  2  beyond  the  proximal  third  of  ray  and  to  1  on  distal  third.  There  are  no  papular  pores  between 
these  plates.  Whole  body  is  covered  with  a  remarkably  tough,  thick  skin,  which  is  closely  covered 
with  a  uniform,  very  fine  granulation.  Although  this  specimen  is  many  times  larger  than  the  type 
of  O.  lorioUy  the  granules  are  actually  much  smaller.  On  the  outer  third  of  the  ray  the  plates  are 
frequently  irregular  in  disposition,  and  on  1  ray  of  the  ty\te  the  plates  are  all  irregular,  as  if  from  some 
sort  of  injury.  Papular  areas  form  6  longitudinal  series;  9  to  14  pores  to  an  area  on  proximal  two- 
thirds  of  ray,  but  on  the  distal  portion  fewer;  and  fre(]uently  there  many  papular  areas  are  absent. 
The  pores  are  many  times  larger  than  the  granules,  which  are  here  a  trifle  largt*r  than  on  the  plates. 
The  pores  form  irregular  stenciled  lines,  resembling  letters  or  simple  hieroglyphics.  There  are  few 
papular  areas  in  the  central  portion  of  disk.  Small  2-jawe<l  entrenched  pedicellarite  are  abundant. 
Each  consists  of  2  narrow,  spatulate,  smooth  blades,  set  in  a  little  pit  and  lying  each  in  a  spe(!ialized 
depression  with  a  smooth,  rounded  lx)rder.  The  whole  a])paratus  is  1.5  mm.  long,  and  the  jaws  are 
usually  curve<l,  making  it  crescent-shaped.  On  the  proximal  ])art  of  ray  a  series  of  3  to  12  of  these 
pedicel lariic  are  present  just  external  to  the  outer  adambulacral  spinelets,  and  they  are  widely  scat- 
tered on  the  marginal  and  abactinal  plates,  1  to  a  plate,  but  are  most  numerous  in  the  proximal 
regions.     Occasionally  a  pedicellaria  has  3  jaws. 

Furrow  spinelets,  2  to  a  plate,  are  much  flattened,  rounded-truncate,  sul>e<iual,  or  the  adoral  is  a 
shade  narrower  at  the  base.  They  are  about  twice  as  long  as  broad  and  the  adoral  is  usually  a  little 
broader  at  the  tip  than  at  the  base.  The  furrow  face  is  flat  or  a  trifle  concave  near  base.  External  to 
these  8pinelet»s,  at  a  <listance  e<jual  to  one-third  or  one-half  their  length,  is  a  regular  v«eries  of  ecjuidis- 
tant,  somewhat  flattened,  broadly  ovoid  tubercles,  the  exi>osed  portion  of  which  is  about  two  thirds 
the  length  of  the  furrow  spinelets,  of  which  about  3  corresjiond  to  2  tubercles.  Packed  closely  alK)ut 
the  tul)erc!les  and  Hlling  the  space  between  them  and  the  furrow  are  many  roundish  or  compressed 
granules,  a  trifl**  larger  than  the  rest  of  actinal  granules.  Here  an<l  there  one  can  distinguish  lines, 
borderetl  by  slightly  larger  bead-like  granuk»s,  running  out  from  the  furrow  toward  the  marginal 
plates,  and  similar  fainter  lines  can  l>e  distinguished,  with  the  aid  of  a  glass,  betw€*en  many  of  the 
plates  themselvt^s.     The  mouth  spinelets  are  like  the  adambulacral  but  a  trifle  larger. 

Madreporic  body  inconspicuous,  but  fairly  large,  cordiform  or  shield-shajied.  Striations  tine, 
interrupted,  branching,  centrifugal.  The  plate  is  perfectly  flat  and  is  situated  nearer  margin  than 
center.     Anal  a}>erture  is  surrounded  by  a  number  of  considerably  enlarged  granules. 
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('olor  in  life:  AlH)vt%  oranj^  yellow  with  nmrcxm  hlot^-hes;  l)elow,  light  yellow.  In  alcohol, 
bleached  jrrayish  yellow  or  tu'^hy. 

Loeality:  Station  4077,  north  coast  of  Maui  Island,  i)9-10(5  fathoms,  fine  coral  sand,  foraminifera, 
lx)ttom  tein|)erature  70°;  2  8|)eciinen8.     Tyi>e  no.  21175,  V.  S.  National  Museum. 

Ophidiaster  tenellus,  new  specien. 
ri.  XXXI,  fi^.  .">,  rm. 

Ray8  5.  U=o2  mm.;  r=7.5  mm.  R=7  r.  Bn»adth  of  ray  at  base,  9  mm.;  at  middle  of  ray, 
5  to  o.r>  nini.  Height  of  niy  at  base,  t)  mm.  liays  5i  timet*  tu*  long  as  diameter  at  iMise  measuretl 
along  Hi<le. 

In  general  features  resembling  the  j>rece<ling  sj»ecies,  but  with  much  longer  and  slenderer  ray.s  a 
relatively  i-oarsiT  but  uniform  granulation,  a  very  much  thinner  skin,  1  or  2  pores  to  each  papular 
area,  ami  fewer  jiedicellarije.     The  third  or  outer  series  of  actinal  intermediate  platt^  is  rudimentary. 

The  plates  are  a  trifle  U»ss  prominent  than  in  priH*e<ling  s|>ecies,  but  there  is  a  {perfectly  evident 
though  extremely  tine  transversa*  crack  traversing  the  granulation  between  the  plates.  The  longi- 
tudinal papular  furrows  are  well  marked  but  shallow.  There  are  6  rows  of  papula',  which  are  s<»litary 
or  in  twos  (rarely  3).  No  j>apulje  on  actinal  surface.  The  granulation  is  fine  ami  uniform  but 
increases  in  coarseness  on  the  actinal  surface  near  the  furrow,  where  the  granules  (x^casionally  appear 
s<»ale-Iike.  As  in  the  la^t  8|)eine8  the  plates  on  one  ray  are  somewhat  irregular  in  disposition  near  the 
extremity.  Two-  or  occasionally  H-jawe<l  iK?<licvllarije  form  a  stories  on  the  proximal  third  of  ray  at 
either  side  of  the  furrow  just  external  to  the  outer  lulambulacral  spinelet«,  and  a  similar  series  is 
j)n.»s*Mit  on  the  outer  row  of  actinal  interme<liate  j>lates  and  fewer  on  the  2  series  of  marginals.  On 
abactinal  surface  j>e<licellarije  are  rare. 

The  furrow  spinelets  are  alnmt  equal  in  size,  2  to  a  plate,  an<l  slightly  spaced.  They  are  much  flat- 
tened, truncate,  a  trifle  broatler  at  the  tip  than  ba^^e,  and  the  inner  or  furrow  face  has  a  very  shallow 
groove  running  fn^m  end  to  en<l.  The  spinelets  j>n>ject  a  considerable  portion  of  their  length  beyond 
the  general  level  of  the  actinal  surfaw  <»f  the  platt^s.  The  actinal  adambulacral  tubercles  are  flatteneil, 
ovoid  or  ol)ovoid,  granuliform,  lx»nt  away  fnun  furrow,  and  form  a  series  just  external  to  the  furrr)w 
spinelets,  so  that  only  1  series  of  granules  intervenes  l)etwei»n  the  2.  There  is  1  of  these  tubercles 
to  every  third  or  fourth  furrow  spinelet,  and  they  are  not  nearly  so  long  as  the  latter.  The  granules 
of  the  adand)ulacral  plates  are  larger  than  those  of  the  actinal  intermediate  plates,  into  which  they  grade 
im})erceptibly. 

Madre[)oric  Ixxiy  circular,  of  mo<lerate  size,  situate<l  midway  between  center  and  interbrachial 
angle.     Striations  dei»p,  irregular,  branching,  centrifmral. 

Color  in  life:  Buff  al>ove,  dee|)er  ochraceous  in  the  ]>apular  areas;  below,  cream  color.     In  al(X)hol, 

ashy. 

I^xality:  Station  41(X),  Pailolo  Channel,  l)etween  .Molokai  and  Maui  Islands,  130-151  fathoms,  coral 
san<l,  shells,  foraminifera;  lK)ttom  temj>erature  (>1°.  1  siHH'imen,  ty})e  no.  21177,  U.  S.  National 
Museum. 

Ophidiaster  rhabdctus,  new  species. 

1*1.  XXX,  fijr-  -:  pl-  XXXI.  fig.  s. 

lliiys  5.  K=80  mm.;  r=ll  mm.  R=7.3  r.  Breadth  of  ray  at  Imse,  11  mm.;  at  mid<Ue  of  ray, 
s.r>  mm.  Height  of  ray  at  bast*.  H  mm.  Hay  5  t<>  ♦>  times  as  long  em  diameter  at  base,  measuretl  along 
side.     Interbrachial  arcs  not  very  acute.     Kays  a]»i>ear  tonspicuously  fluted. 

In  general  fnrm  resembling  the  j>rece<ling  species,  but  <liffering  in  having  more  regular  and  more 
coiiveK  abactinal  and  marginal  plates,  S  instead  of  H  rows  (►f  papular  areas,  and  4  pores  (3  to  5)  instead 
of  1  to  the  area;  outer  or  thirl  row  of  actinal  intermediate  plates  reaching  one-thini  length  of  ray,  and 
granulation  a  trille  coarser. 

Marginal  an«l  abactinal  plates  form  7  regular  convex  series  separated  by  6  equally  regular  furrows 
containing  the  papular  areju^.  At  tij)  of  some  of  the  mys  this  regularity  is  completely  interrupted. 
There  is  also  a  slijibt  transverse  furrow  between  consecutive  plates,  but  this  is  not  nearly  so  t'onspicu- 
ous  as  the  longitudinal  sulcus.  In  the  granulation  between  consecutive  plates  there  is  likewise  a  fine 
transverse  crack,  which  is  sometimes  lK>rdered  by  slightly  larger  granules.  The  marginal  plates  are 
slightly  larger  than  the  abactinal,  and  very  regular  except  at  end  of  ray.     Between  the  inferomarginal 
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and  adambulacral  plates  are  3  series  of  regular  actinal  interiiie<liate  plate?,  but  beyond  the  twelfth 
inferomarginal  or  basal  third  of  ray  tliere  are  but  2  such.  Tiiere  are  8  rows  of  i)apular  areas,  the 
actinal  row  (between  inferomarginal  and  outer  actinal  intermc^liate  plates*  endinjr  within  10  to  15 
niui.  of  the  interbrachial  an*.  This  series  contains  but  2  or  .*>  |H>res  to  the  area,  and  is  not  sunken  in  a 
furrow,  as  the  niarjrinal  and  dorsal  areas,  which  comprisi'  4  or  5  jx>res,  usually  4.  The  plates  are 
covere<l,  as  in  the  2  prect*din>r  spei-ies,  with  a  nienibrdne  closely  Ijeset  with  tine  i^ranules.  This  skin 
is  thinner  than  in  ffcienMlermu.^  and  the  ^rranulcs  are  relatively  considL-rably  larger,  yet  tine,  l>eing 
coarsest  on  the  convexity  of  the  plates  and  only  one-fourth  or  one-third  as  coarse  in  the  lM^tt»>n»  of  the 
papular  furrows.  The  granulation  lx*conies  very  gradually  coars^^r  on  a<'tinal  intenne<iiate  plates,  yet 
is  relatively  >  to  the  size  of  the  spinelets*  tiner  immediately  a<ljacent  to  furrow  than  in  tmtiin,^,  since 
the  granules  airain  grow  smaller  as  they  surrouu'l  the  actinal  furrow  spinelets.  Here  and  there  (»n  the 
aliactinal  plates,  and  on  the  papular  areas  of  intramarginal  series,  a<  well  as  on  the  actinal  intermc»<liate 
plates  of  proximal  |K>rtion  of  ray,  are  small  *'s[»eetacle-shape<l"  jH^dicellari;e,  occurring  sin;jly,  similar 
to  but  smaller  than  thos*;'  of  Sfitn^lrrtnuji.  The  figures  will  suthciently  show  the  form.  <  >n  proximal 
portion  of  the  ray  a  short  series  of  them  occurs  just  exterior  to  the  a<tinal  furn»w  spinelets.  The  jaws 
rest  in  similarly  shap>ed  sjMH'ializeil  foss;e,  as  in  the  2  prect^Jing  s]>ecies. 

The  fum>w  spinelets  are  similar  to  those  of  the  2  prece<ling  s|nMies.  There  are  2  to  a  plate,  and 
the  tip  is  roundetl  or  subtruncate,  projecting  well  alK>ve  the  general  surfacv.  The  actinal  adambula- 
cral spinelets  are  also  flattene<.l  and  ol)ovate  in  outline,  l>ent  away  from  the  furrow.  They  very  nearly, 
or  quite,  touch  the  furrow  spinelcits,  only  1  series,  if  any,  of  tine  granules  intervening.  (Compare 
figure  witli  sclercKlt'rmn^.)  These  actinal  spinelets  are  relatively  larger  than  in  either  of  the  2 
preceding  forms  and  lie  closer  togeth»*r,  only  1  or  at  nnjst  3  series  of  very  fine  granules  sef>arating 
them.  As  note<l  above,  the  adambulacral  granules  are  smaller  than  those  of  the  actinal  intermeliate 
plates,  while  in  the  2  prece<iing  si)ecies  the  reverse  is  the  case. 

Madreporic  \xx\y  sulx'ordiform  or  shield-sha|H*<l.  Striations  centrifutral,  but  very  irregular  ami 
interrupted.  The  j>late  is  |^rfe<nly  Hat,  an«l  is  situate<l  nearer  the  margin  than  the  center.  Anal 
aperture  is  surroundeil  V)y  a  numl>er  of  much  enlargt^l  granules. 

Color  in  alcohol,  dull  dark  brown;  in  life  unknown;  evidently  <larker  than  either  <»f  the  pre^-eding 
forms. 

Locality:  Station  i^82,  vicinitv  of  Kauai  Island,  '2:i:i-40  fathoms,  coarse  brown  coral  sand.  «hells: 
bottom  temj^erature,  48.5°;  1  sfn-cimen,  type  no.  21178,  U.  .S.  National  Musi*um. 

This  is  a  more  typical  Ophif/insitr  than  either  of  the  2  j)re<*e<ling  s|x»cit^,  on  account  of  the  s  rows 
of  papular  jx>res.  The  sulimarginal  .<4.»ries  of  either  si<le  is  ventnjiateral  rather  than  a<tinal.  But  this 
form  nevertheless  has  3  rows  of  actinal  internu^liate  plates,  and  the  actinal  surface  is  rather  fiat,  .lot 
arched,  as  in  lorioH.     The  name  refers  to  the  tlute<l  character  of  the  rays. 

Oenui  LEIA8TEB  Peters. 
LaatUr  (subgen.  i  Peters.  Monatsbor.  <1.  k.  preuss.  .\kad.  d.  Wis*.  B^.Tlin,  April,  isVJ.  p.  177. 

Lieiaster  callipeplus,  new  s|>ecies. 

I'l.  x.w,  figs.  1.  lu:  pi.  xxxi.  fig.  3. 

Rays  5.  R  =  52mm. ;  r  =  8  nun.;  R  =  »).5to6r.  Rays  not  all  e<jual;  .«ln»rtest  47  mm.  Bn^adth 
of  ray  at  base,  M  mm.;  at  wiriest  part  of  ray.  V*  mm. 

liavs  suVx'vlindrical,  slightlv  constricted  at  ba.*^;  «»f  a  nearlv  unil<»rm  calilxT  throui^hout:  slii'htlv 
broader  than  high,  al>ruj)tly  tajx?ring  to  a  blunt  jM»int.  Rays  fairly  short  for  genus.  .\ba<-tinal 
surface  of  disk  slightlv  convex;  interbrachial  anirle  acutelv  rounde<l.  No  i)edicellari;e  of  anv 
description. 

The  whole  test  is  eovere^l  by  a  thick,  tough,  smooth  skin,  which  in  the  living  slate  very  effe<'tively 
hides  the  plates,  but  in  a  (irie<l  slate  shrinks  and  allows  the  plates  to  l>e  clearly  seen.  The  ]>aj»ular 
areas,  which  are  large,  form  8  longitutlinal  series  along  the  arms,  but  are  irn-gularly  scattered  an«l 
much  smaller  on  disk.  Of  these  8  si*ries  1  is  situate<l  on  either  side  of  the  ambulacral  furrow,  another 
on  either  side  l>etween  the  2  marginal  n)ws  of  j)lates,  while  the  remaining  4  are  on  the  convex  abactinal 
surface.  The  actinal  areas  have  6  to  10  papular  jM>res,  the  abactinal  about  l'>,  and  all  the  jxjres  are 
verA*  small  in  alcoholic  S|>e*'imens.  In  many  of  the  papular  areas  of  drietl  sjx*cimens  what  apj>ear  to 
be  2 or  3  granules  can  \ye  seen  iml)eilde<l  in  the  integument.     The  skeleton  is  comi)osed  of  longitudinal, 
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usually  regular,  eerien  of  4 -sided  plati»8  with  rounded  corners  and  slightly  excavates!  piiles.  These 
small  plates  imhrieate  in  the  longitudinal  direction,  and  eaeh  is  joineil  to  it«  neighl)or  of  the  adjat»ent 
series  by  a  transverse,  much  smaller  (^>ssicle,  the  series  l)eing  separated  from  each  other  by  about 
one-half  the  width  of  a  plate.  Tiiere  an^  7  rows  of  these  larger  plates;  namely,  a  radial,  an  a<lradial,  a 
supen>marginal,  and  an  inferomar^inal.  Adjacent  to  adambulacral  plates  is  a  row  of  small  plates,  of 
which  2  corrcsiMind  to  each  inferomarginal  plate,  to  which  every  i>air  of  intermediate  plates  is  i«»inwl 
by  the  usual  transverse  ossicle.  The  papular  areas  between  the  actinal  and  inferomarginal  plates  are 
smaller  than  the  others.     (1*1.  xxx,  tig.  la.) 

Adambulacral  plates  are  much  smaller  than  the  actinal  plates,  and  are  set  obli.-^uely  as  reganls  their 
ilorsoventral  direction,  the  outer  end  »)f  the  ]>roximal  plate  un<lerlying  the  adoral  end  of  the  succeeding 
plate.  The  actinal  surface  of  ea<'h  plate  is  wider  than  long,  and  l)etween  the  plates  are  conspicuous 
sutur€\s  all  being  hid«len  by  \\w  thick  skin.  Armature  consists  of  a  furrow  series  of  3  short,  eijual, 
spineh'ts,  flattened  and  with  rounded  tips.  The  spinelets  stand  nearly  parallel,  and  are  invested  by  a 
Cimtinuous  membrane  extending  from  the  inner  mouth  spines  to  tip  of  ray.  The  e<lge  of  this  mem- 
brane or  >kin  is  serrate<l  by  the  tips  oi  the  spinelets.  Surface  of  spinelets  is  plane,  not  grooveil,  on 
the  inner  side.  ( )n  actinal  surface  of  al)Out  everj*  other  plate  is  an  upright,  robust,  slightly  compressed 
spinelet  about  1  mm.  in  length.  It  is  investe<l,  also,  in  membrane,  exirept  the  rounded  roughened  tip. 
On  actinal  surface  of  mouth  plates  these  spinelets  are  slightly  larger  { 1.5  mm.). 

Terminal  plate  of  arm  tulxircular,  arme<l  with  'A  t»r  4  miiuite  granules  or  spinelets.  Madreiwrio 
Ixxly  cinnilar,  i>erfectly  plane,  situatetl  nither  nearer  margin  than  midway  bt^tween  it  and  ivnter  of 
disk;  marked  by  (ine  radiating  striations.  .\nal  api»rture  very  inconspicuous  except  in  drie<l  s|)eci- 
mens.  It  is  surroun«led  by  a  numlx»r  of  minute  spinelets,  wholly  obscured  by  the  integimient  in 
alcoholic  s|)ecimens. 

Color  in  life:  Abactinal  surface  and  sides  a  deep  manxm  purple,  with  a  divided  magenta  tint  at 
the  ends  <>f  arms.  The  purple  tends  somewhat  to  jiansy  purple,  but  is  hardly  so  blue.  Actinal 
surface  manM)n  purple,  the  series  of  actinal  adambulacral  spineleta  phlox  purple.  Tube  feet  deep 
cadmium  yellow.     In  alcohol  all  the  color  is  lost,  and  the  sjHHtimen  beconjes  a  dirty  fadeil  yellow. 

IxK-alities:  Tvjk'  (no.  *J117t»,  V.  S.  National  Museum)  from  station  4149,  vicinity  of  Birti  Island, 
33-71  fathoms,  coral  and  coralline;  lK»ttom  temi>eratuie  77.7°  (surface  temperature  78°).  Taken  also 
at  the  following  stations,  in  all,  S  six?<'imens: 

Record  of  Iwaiilies. 


Station.  I  LcK-ality 


Depth.  Nature  of  bottom. 


I  I  ! 

Futhnnm.  , 

2HT2 A uau  ChaniKtl, between  Maui  Miul  I^iTiai  i'^lancN i       43-32     Yellow  sand,  pebbles,  coral. 

3«7r» <lo 65-34     Fine  gray  sand. 

412S Vicinity  (if  Kauai  Islaiui Alx>ut  f»8     Coarfie    bn>wn    coral    ttand,   foTami< 

nifera. 
41t;i Viciuiiy  of  Hinl  Nlaml I       40-66  '.  Corel  sand,  pebbles,  shells. 

I 

!  I     _  

% 

This  strikingly  c(»lored  startish  is  a  shallow- water  iorm.  The  genus  contains  5  other  species: 
L.  roridcruA  (IVters),  C2ucriml»a  Island,  Mauritius;  L.  (jlahtr  (Peters),  Queriniba  Island;'  L.  leachi 
((Jray),  Mauritius;  /..  sfttdosus  yon  Martens,  off  Flores  and  Fiji  islands;  L.  teres  (Verrill),  La  Paz, 
Ix^wer  (/alifoniia.  The  j>resent  species  is  af)parently  nearest  /..  gUilter  from  Querimba  Island,  Imt  the 
original  descrii»tion  of  Peters  is  too  inr(>ni])lete  to  lend  much  aid  in  determining  the  specific  differences. 

Oenas  LINCKIA  Nardo. 

Lnirhin  Nanlo.  I>«*  Astcrii^.  Okeu's  Kjv.  \k\\,  p.  717.    TyiM*.  Linckin  tt/pu«  Nan1()  = /./nrXVa  UrvigcUa  (Gmelln)  1788. 

(rihnftn  Aj;a-«iiz.  Mi'in.  S»m'.  Sci.  Niit.  Ncni'li:'it»'l,  t.  i,  KiT^,  p.  lyi. 

Ki  ff  tit  Jlaintiuin  spirica  of  Lmckia. 

n.  Spinelrts  l>orderiiig  ambulacral  furrow  alternately  larger  and  smaller.     Occasionally  a  third  aboral 

granule  is  present  in   these  a<hunl)ulacral  siTies  ;  2  madrejKjric  IxKlit^s dipUuc 

on.  Spinelets  Ikonlering  ainlMilacral  furrow  about  ecjual,  but  separateil  by  a  perpendicular  series  of  4 
or  5  granules;  2  niadre|>oric  l.(Mlies \ -....iMi«//i/ora 
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Iiinckia  diplax  (Muller  and  Tro^chel). 

PI.  XXIX,  liK-  ■*:  pl.  XX xr.  Hk-  '. 

OphUiioMfT  diplax  Miillor  and  Trtjschel.  Sysiein  <ler  Asteriden.  1M2.  p.  40. 
Linrkin  *Jij*iajr.  Lulken,  Vid»'nskal>elii:o  Mt-ddtlelscr,  1>>71,  p.  26^. 
Linckin  ft^jrifica  var.  diplnx.  SlH<leii.  C'Uallcnjfer  Aj»len.>idea,  Ivy.  p.  410. 

A  lar^o  s»j»ei-imen  of  this  sptH.Mes  wa.*  taken  at  station  3S48,  off  the  south  coa^^t  of  Molokai,  to  which 
may  \te  a<Me<l  a  small  sixviinen  fn»in.*>S72,  although  tlie  i<lentity  of  the  latter  i-  not  so  certain.  The 
larpe  example  has  4  arms  an«l  '2  madreporic  Ixwlics,  arnl  its  dimensions  are  as  follows:  R  =  llii^l4<>  n»m.; 
r=l(Vll.o  mm.;  U  =  12-14  r.  Breadth  of  ray  at  Ixis**  aUjut  14  to  15  mm.:  at  widest  part,  in  middle, 
17.5  mm.  Riiy  al>out  n  times  as  lon^  as  breadth  at  l)ase  measured  along  one  side  of  ray.  Rays  are 
considerably  flat tentH I  in  the  central  |M>rtion.  narn»wer  at  the  base  and  gradually  ta|>ering  to  a  blunt 
extremity  which  is  slitrhtly  upturne<l.  Papidar  area<  numerous,  rather  larger  than  individual  i»latea 
but  smaller  on  the  «lisk.  l*ori»s  1'^  to  2'^,  small.  On  the  lateral  face  <»f  the  arm  .*»  more  or  K-ss  distinct 
regular  longitudinal  rows  of  plates  can  K*  distinguishe<l.  Between  the  l<»wermost  of  these  serit^s  and 
the  adambulacral  j>lates  are  A  longitudinal  series  of  actinal  interme<liate  j>lates,  those  of  the  innermost 
series  largest.  Granules  of  the  abactinal  area  very  tine,  much  larger  on  the  convexity  of  the  plate 
than  in  vicinity  of  i>apular  jx^res.  On  the  ventral  surface  the  granules  are  much  larger,  polygonal,  and 
increase  in  size  toward  the  furrow.  The  adand»ulacral  armature  is  in  2  regular  contiguous  series. 
The  inner  series  iscom|x>se<l  (►f  rather  flat,  broa<l,  usually  spatulate  spinelets,  with  heavy  rounder!  ti|)S, 
separated  by  a  much  narn>wer  spinelet  alxjut  two-thirds  the  length  of  the  larger.  The  smaller  alter- 
nates more  or  less  regularly  with  the  large  spinelet.  There  may  l)e  also  a  thinl  spinelet.  very  small, 
almost  a  granule,  in  fact,  on  the  al>oral  end  of  the  plate.  This  is  not  connnon,  however.  Fretjuently 
the  "smaller'' spinelet  nearly  e<:iuals  the  larger  in  length  but  is  always  narrower  and  not  spatulate. 
The  spinelets  of  the  external  sc*ries  are  contiguous  with  those  of  the  inner  and  are  less  numerous, 
there  l)eing  1  to  alxuit' every  2  <»f  the  furrow  spinelets.  They  are  slightly  larger  than  the  latter,  are 
not  greatly  flattened!,  and  Jheir  ti|>s  are  thick  and  n»unde<.l.  Outride  of  these  there  are  indications  of  a 
third  rather  irregular  .series  which  may  be  easily  confuse<l  with  the  general  granulation  «»f  the  actinal 
sarface,  except  that  the  latter  is  polygonal,  while  the  larger  granules  are  more  rounded.  Though 
polygonal  at  times,  they  rist*  slightly  ah)ove  the  general  surface. 

In  the  small  sjiecimen  3  of  the  5  arms  are  regenerating  and  the  second  madrefjoric  plate  is  almoet 
rudimentary.  R=3^5nHn.;  r=4  nmi.:  R=>^  r.  Breadth  of  ray  at  ba«e  4.5  mm.  The  arms  are  more 
cylindrital  than  in  the  large  .«pt*cimen.  Papular  areas  are  much  smaller  than  the  surrounding  plates; 
pores  about  G  to  each  area.  The  3  lateral  longitudinal  series  of  plates  are  distinct.  Adand)ulacral 
armature  is  as  in  the  large  s|)ecimen,  but  the  outer  or  third  series  is  (juite  distinct.  The  granulation 
is  relatively  coarser  than  in  the  larger  example,  and  less  cn>wded,  espei'ially  on  the  actinal  surface, 
so  that  the  granules  are  globose*  rather  than  |)olygonal.  In  size  this  si>ecimen  is  more  nearly  like 
lAnrkia  ehrenfjer^i  (Midler  and  Troschel),  to  which  the  papular  areas,  smaller  than  the  plates,  also 
would  refer  it,  but  it  is  prol>ably  to  Ik*  looked  upon  simply  as  a  young  rtlpfnj-. 

The  species  which  is  neari*st  to  L.  ^iiplnx  is  L.  jMicijicn,  which  differs  in  having  but  one  madrei)oric 
body.  L.  ehrenltet-gi  is  als*)  very  similar,  but  the  arms  are  shorter  (  R  =  7.5  r  i;  also  the  spinelets  of  the 
actinal  adambulacral  series  are  said  by  I*,  de  Loriol  ( Mem.  .Sjc.  Phys.  et  d'  Hist.  Nat.  lienOve,  t.  .xxi.x,  ISSo, 
p.  34 )  to  Ik?  slightly  larger  than  those  of  the  furrow  an«l  e<4ual  in  diphi.i .  But  in  the  Hawaiian  specimen, 
which  is  out  of  proportion  for  t'hrt'nh*'njl,  the  actinal  spinelets  or  granules  are  slightly  larger,  or  at  lea-^t 
the  ex|H>se<l  tip  heavier,  s«>  that  this  character  is  hardly  to  Ix'  relii^l  upon.  L'mrkiti  uinlfi/nrn  differs  in 
the  di.^jjxjsition  of  the  adand)ulacral  furrow  spinelets.  which  are  s^'parated  by  a  iKTfK^ndicular  si^ries  of 
4  or  5  granules.  The  a<-tinal  spinelets  are  not  contiiruous  with  the  furrow  M-ries,  and  are  of  alwmt  the 
same  size  sa^  the  latter.     The  general  ajUK'arance  of  the  2  forms  is  very  similar. 

Perrier  (  R«'v.  Stell.,  {>.  145  i  notes  that  <1i}An.r  o<casionally  has  S  iiiadre|M»ric  b<Mlie.'^. 

Localities:  Station  iiS4s,  south  coast  «»f  Molokai  1-land,  44  to  7iJ  fathoms,  sand  and  gravel:  .Ss72, 
Auau  Channel,  lx*tween  Maui  an<l  Lanai  islands,  4.S  to  :>2  fathoms,  yellow  >and,  jx-bbles,  coral. 

Liinckia  xnultifora  i  I^marck  i . 

AHerin*  muUi/orn  Lamarck.  Animatix  san«<  verttbres.  t.  ii,  I^Kk  ]>.  VVS. 

t  Lintkin  iypn^  ^irav,  .\nn.  .V.  H.,  ser.  I.  vol.  v.  1*^10.  p.  _>M. 

f  Linrkin  Itarhii  (J ray.  itiid..  j*.  'JSS. 

Ophidtastcr  multi/orif,  Miillerand  Tnxht'I,  System  der  .\sleriden.  1S42,  p.  31. 

Lindna muUifonu,  Gray,  Synop.  of  the  Species  of  Starfishf!«.  Ihfti.  p.  11.    (.\l*io  L.  /r/pu«and  L  leachii.) 


1086  BULLETIN    OF   THE    UNITED   STATES    FISH    COMMISSION. 

Linckui  muUiforif,  von  Martens,  Ueber  Ofltaaiat.  Echlnod.    <Archiv.fiir  Naturgesch.,  jahrg.  xxxri,  1866,  bd.  1,  p.  65. 

OphidiQitter  muU{fori$,  £dm.  Perrier,  Pedicellaires,  1869,  p.  59. 

Linckia  muUifora,  Ltitkcu,  Videnskabelige  Meddelelser,  1871,  p.  2i»7,  and  authurs  generally  since  then. 

This  8j)ecie8  is  recordeil  fn)in  the  Sandwich  Islands  by  Perrier  (Revision  des  Stelli^'rides,  p.  150). 
No  specimens  were  taken  by  tiie  Hawaiian  exi)edition. 

It  is  not  unUkely  that  with  further  search  in  shallow  water  other  forms  of  Linckia  may  l>e  brought 
to  light.  The  genus  is  a  rather  difficult  one.  Most  of  the  species  look  very  much  alike,  so  that  it  is 
not  easy  adequately  to  characterize  them  without  the  use  of  figures.  Three  well-known  forms  have 
not  yet  been  figured  (or  at  least  not  where  the  average  student  can  find  them ).  Since  other  species  may 
8ubse<|uently  be  founil  in  the  Hawaiian  Islands,  I  have  ventured  to  compile  from  descriptions  the 
following  synoptical  table  of  the  conmion  si»ecies  of  the  genus.  Linckia  multijora,  ehrcnbergi,  and 
marmorata  are  figure<l  in  P.  de  IxirioPs  ''Catalogue  Raisonnc  des  Echinodennes  de  Tlsle  de  Maurit*e" 
(Mem.  Soc.  Phys.  et  d'Hist.  Nat.  Geneve,  t.  xxix,  1885),  and  L.  (juildiufji  (L,  ornithopus  of  Miiiler  and 
Troschel),  an  Atlantic  form,  in  Agassiz's  "North  American  Starfishes"  (Mem.  Mus.  Comp.  Z<.x)l., 
vol.  V,  no.  I,  1877). 

Key  to  the  commoner  Pacific  apecies  of  Linrkia. 

a.  Furrow  spinelets  separate*!  by  several  granules  in  a  perpendicular  series. 

h.  R= 10-12  r.     Arms  9  times  as  long  as  wide.     Papular  areas  numerous,  small,  about  the  size  <»f  the 
plates,  6  to  12  pores.     There  is  no  median  radial  area  free  from  papular  areas.     Two  or  3 

inadreporic  Ixxiies nwUijora 

(Red  Sea,  Mozambique,  Mauritius,  Ceylon,  l^rentuka,  Celel^es,  Amboina,  New  Caleilonia,  Fiji, 
Samoa,  and  Hawaiian  Island>i.) 
lb.  R=6  r.     Rays  5  times  as  long  as  wide.     Papular  areas  rather  large,  superficially  larger  than  the 
plates.     There  is  a  median  radial  area  free  of  i>apular  areas.     One  madreporic  bo<ly. 

Isevigata  ( L.  vtiliaris) 
(Red  Sea,  Mozambique,  Mauritius,  Zanzi)>ar,  Ceylon,  Madras,  Andaman  Islands,  Flores,  Timor, 
Celebes,  Batjan,  Philippines,  N.  Australia,  Claremont  Island,   New  Caledonia,  Caroline,  Fiji, 
and  Samoan  islands. 
aa.  Furrow  spinelets  not  separateii  by  several  granules  in  a  j>eri»endicular  series. 
b.  Only  1  madreporic  InKiy. 
c.  Two  series  of  adambulacral  spinelets  contiguous. 
d,  R=8.3  r.     Abactinal  plates  in  3  irregular  series.     A  certain  number  of  these  plates,  more 
proujinent  and  generally  rounded,  form  Ixjsses  or  "nodosities*'  irregularly  disposed. 
Papular  areas  small,  with  8  ix)res,  sunken.     Furrow  spinelets  alternately  large  and 
small;  the  small  are  cylindrical,  the  larger  broader  at  tip.     The  external  series  is  com- 
posed of  granules  or  spinelets  contiguous  with  the  furrow  series,  each  situated  opposite 
a  smaller  spinelet.     They  are  slightly  larger  than  the  larger  furrow  spinelets.     A  third 
series  is  also  i)resent,  larger  than  the  other  actinal  granules  and  separated  from  the 

external  adambulacral  sjnnelets  l)y  a  sjiace  covered  with  smaller  granules mtdofa 

(Tortugas,  Arafura  Sea,  Torres  Strait, /d^  Pell.) 
•  dd.  li=10.('>-12.5  r.  Abactinal  plates  numerous  and  irregular,  equal,  not  especially  prominent, 
al)out  the  same  dimensions  as  the  papular  areas.     Adambulacral  spinelets  in  2  contigu- 
ous series,  the  inner  consisting  of  alternately  large  and  small  spinelets.     Those  of 
external  series  are  equal;  slightly  larger  and  less  numerous  than  the  inner  series. 

jKicificti 
(Mauritius,  Nicobar  Islands,  Andaman  Islands,  Tahiti,  Samoan  Islands.) 

cc.  The  2  serits  of  adambularral  spinelets  separated  by  a  granular  area marmoraia 

(Mauritius,  Prince  of  Wales  Channel,  Port  Molle,  Fitzroy  Island.) 

hb.  Two  or  occasionally  3  madreporic  l)odies. 

c.  K  =  13  r.  Length  of  ray  =  12  times  width diplas 

(Mauritius,  Madagascar,  Isle  of  Bourlx)n,  Christnuus  Island,  New  Caledonia,  Fiji,  and  Tonga 

islands,  Hawaiian  Islands.) 

cc,  R=7.5  r.  Length  of  ray =7  times  width eftrenbergi 

(Red  Sea,  Mozambique,  Mauritius.) 
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Q«Biu  HABDOA  Ormy. 

Linckia  (pan)  Mailer  and  TroKhel.  Monatsber.  d.  k.  preusn.  Akad.  d.  Wim..  Berlin.  ISIO.  April,  p.  lOS. 

Aanifxi  (iray.  Ann.  N.  H..  ser.  i,  vol.  v.  Dec..  1K40.  p.  2S6. 

GomnphUx  Gray.  ibid. 

Scfitaiirr  fparit)  MQller  and  Trofichel.  System  der  Aitteriden,  ls42.  p.  34.    Lutken,  Videnskabelige  Me<ldelel8t>r.  1N61.  p.  KSS. 

Perrier.  Revision  des  Stellt^rides.  1875.  p.  156. 
Ophidiastrr  «par!»»  Mullerand  Troeichel,  System  dt-r  .\Nleriden.  1M2.  p.  >. 
XanltM  Sladen.  Challenger  Asteroidea.  1889,  p.  411.    Type  Antfrias  mriolntn  Retziii^  (the  Aftetifu  rarioiata  of  Lamarck,  and 

Linrkia  variolata  of  Nardo  and  of  A|pu»iz^ 

Nardoa  aogyptiaca  <  (iray ) . 

Gomuiphia  argjfptiaea  Gray.  Ann.  N.  H..  ser.  1,  vol.  vr,  1>^0.  p.  2n>. 
Seiftwitfr  srgyptiarua  Ptrrier,  R^^vision  dea  Stellerides,  1^75,  p.  \(A. 
yanltta  artryptiacti  Sladen.  Challenger  Ajiteroidea,  18H9.  p.  7Si<. 

Recorded  by  Sladen  {\.  c),  from  the  San<lwich  Islands.  I  have  been  unable  to  find  the  original 
record.     This  species  was  not  taken  by  the  Albatross  expedition. 

Family  GYMNASTERIIDi€  Perrier,  1K84.  emended. 

Gymnasteriids  Perrier.  M^moire  mr  lea  Ictoiles  de  Mer,  etc.    <':Nouv.  Arrbiveft  Mun.  Hist.  Nat.,  2*  n^r.,  t.  vr.  1884.  p.  165. 

Owras  OTIOIABTBBIA  Ormy. 

Opmnatteria  Gray,  Ann.  N.  H.,  ser.  1,  vol.  vi,  1840.  p.  278.    Type.  AMeria$  nirini/em  Lamarck. 
AtirrapHt  '.pan)  MQller  and  Troachel,  System  der  Asteriden.  1842.  p.  &L 

Gymnasteria  carinifera  ( Lamarck ) . 

Atteritu  earin\ffra  Lamarck.  Animaux  sans  Vert^breK.  t.  11.  1816.  p.  556. 

Girmnatteri€u  rarintfrrri  v.  Martens,  Archiv.  f.  Naturg..  Jahrg.  xxxil,  B4I.  1.  Ift66.  p.  74. 

This  species  is  recorded  from  the  Sandwich  Islands  by  Perrier  (Revision  des  Stellerides,  p.  286), 
the  specimens  being  in  the  British  Museum.  Sladen  likewise  re<*onlt(  it  in  the  report  on  the  starfishes 
collected  by  the  Challenger  expedition  (p.  357),  ver>'  likely  from  the  same  specimens.  No  examples 
were  secured  by  the  AlbatroM  expedition. 

Order  SPINX'LOSA  Perrier  emended. 
Family  ASTER1.MD.€  Gray,  1840  (emended). 

Asterinidae  Gray,  Synopris  of  the  Genera  and  Species  of  the  Clam  Hypottoma  (A^truit  Linn. ).  -..Ann.  N.  H..  9er.  1.  vol.  vi, 
1810.  p.  288.  Emended  by  Perrier.  Revision  des  Stellerides.  1875.  p.  2?!«9:  and  in  Mission  Si'ientlf.  dii  Cap  Horn.  Echino- 
dermes.  1891.  p.  107. 

— Asterinina;  Sladen,  Challenger  Asteroiden,  1889,  pp.  376.  384,  or  the  Asterinid  c.  lew*  GHneriin:^  Hiid  PalmiiHilinse. 

Q«Biii  ASTESniA  Hardo. 

AtUrina  Nardo.  De  Asteriis.  Oken's  Isis.  1834,  p.  71t>.  Type  (.')  Atterinn  gibhtum  <  Pennant).  AMerina  mtnuta  (Olivi) 
Smrdo^  Afirri€u  ff&)hom  I*ennant. 

Aaterina  granulosa  Perrier. 

AMterima  ffranuloM  Perrier,  Rc'vision  des  Stelli^rldes.  1875,  p.  312.    J.  E.  Ives,  Proc.  Phil.  Acad.  Science>.  18K9.  p.  173. 

The  specimens  upon  which  the  species  is  based  were  culle<te<l  by  M.  Ballieu  in  the  Sandwich 
Islands  in  1874.  The  only  other  direct  reference  which  I  have  l>et*n  able  to  find  is  that  t»f  J.  E.  Ives 
(1.  v.),  who  reconls  one  spei'iinen  from  Oahu,  collected  by  Dr.  W.  H.  Jones.  No  examples  were 
securer!  by  the  AlhatrtMUS  expedition. 

Family  AXSEROPODID^^  new. 

-•  Subfamily  Palmipedinae  Sladen.  Challenger  .X.steroidca.  18M9,  p.  394. 


<iBy  those  who  do  not  believe  that  this  group  constitutes  a  family  the  name  Anseropodin^  must  l>e  u«4e<l.  inMead  of 
Palmipedinar.  Patmiprf  t>eing  a  synonym  of  Anferopothi. 

F.C.B.1903,I»t.3— 21 
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Oeau  AH8EB0P0DAA  Hardo. 

Anscropoila  Nanlo,  Dc  Asieriis,  Oken'ft  Isis,  1834,  p.  716.    Type  Arueropoda  membranacea  «=  AUtria*  pi<icmta  Penn&nt. 
Falmiin:*  L.  Agassiz,  Mem.  Soc*.  8ci.  N.  Neuchfttel,  t.  i,  1835,  192. 

Anseropoda  insigrxuB,  new  npeides.^ 
PI.  XXXVIII,  fig8.  1-la. 

Rays  6.  R  =  121mm.;  r  =  100  mm.  R  =  1.2r.  A  larjfer  but  lese  perfect  specimen  measures 
R,  127  mm.;  r,  97  mm.     R,  1.3  r. 

The  rays  are  thus  very  short,  but  have  a  well-rounde<l,  leaMike  contour,  the  interbrachial  arcs 
being  ali*o  rounded.  Tip  of  ray  more  or  less  indented.  Body  very  thin  and  flat,  slightly  convex  in 
center  of  disk,  there  Iwing  an  abrupt,  slightly  elevated,  roun<le<l  ridge  along  eich  meiiio-radial  line. 

Abactinal  plates  of  interradial  areas  bear  1  fairly  large  tuft  of  very  delicate,  sharp  spinelets,  with 
usuallv  1  to  3  or  more  tufts  of  smaller  size  an>und  it.  On  interradial  area<»  of  outer  half  of  disk  there 
is  usually  but  one  tuft  of  about  7  to  10  6[)inelets,  situated  rather  nearer  the  inner  edge  of  plate  than 
the  center  of  exposed  surface.  Then,  regarding  toward  radial  areas  and  center  of  disk,  there  are 
added  at  either  side  first  1  and  then  2  additional  smaller  tufts,  which  have  4  or  5  spineleti»,  while  the 
large  tuft  has  7  to  10  or  more.  Occasionally  the  3  merge  and  form  a  larger  irregular  tuft.  Toward 
central  portion  of  disk  there  are  often  4  tufts  of  nearly  equal  size,  with  alx)ut  8  to  10  spinelets  in  each, 
situated  on  the  four  corners  of  a  plate,  with  several  groups  of  1  to  3  spinelets  scattered  btUween. 
Other  ]>lates  are  irregular  as  to  their  armature,  and  the  larger  plates  of  the  central  or  slightly  elevated 
portion  of  disk  have  as  many  as  15  to  20  tufts  of  various  sizes,  mostly  well  spaced,  and  easily  counted, 
but  very  irregular  as  to  position.  All  spinelets  are  very  delicate,  sharp,  and  small,  an<l  are  usually 
directed  away  from  center  of  disk.  On  either  side  of  median  radial  line  there  is  a  single  series  of 
numerous  papulae,  which  do  not  quite  reach  to  tip  of  ray  nor  to  center  of  disk.  The  2  series  of  a  ray 
are  separated  by  2  longitudinal  series  of  plates,  larger  than  those  immediately  adjacent.  They  also 
bear  more  tufta  of  spinelets,  usually  5  to  6. 

Adambulacral  plates  are  rather  short,  with  a  convex  margin  to  furrow.  Armature  as  follows: 
(1)  A  furrow  series  of  6  or  6  (rarely  4)  delicate  spinelets,  united  for  over  half  their  length  by  a  thin 
web.  They  form  a  fan-shaped  series,  the  median  spinelet  being  slightly  longer  than  the  laterals.  Some- 
times the  adoral  spinelet,  or  less  commonly,  the  alxtral,  is  about  two-thirds  the  length  of  the  others, 
which  are  nearly  eciual.  (J)  On  actiiial  surface  of  the  plate  a  group  of  about  10  spinelets,  united  by  a 
web  and  disposed  in  a  curvilinear  series,  which  is  more  easily  understood  form  the  accompanying  figure 
(pi.  XXXVIII,  fig.  1)  than  from  description.  A  portion  of  this  series — that  nearest  furrow — is  usually 
directeil  bac^kward,  covering  the  outer  spinelets  6f  the  group. 

Mouth  plates  are  fairly  large,  rather  narrow  outwanlly.  The  armature  consists  of  a  marginal  row 
of  al)out  8  flattened,  blunt  spinelets,  the  basal  half  constricted  and  united  by  a  thin  web.  They  increase 
[n  size  toward  the  inner  angle,  the  innermost  3  to  4  spineleti^  being  fairly  stout,  compressed  and  trun- 
cate. On  actinal  surface  there  is  a  double  series  of  about  12  to  30  slenderer  spinelets,  extending 
lengthwise  of  the  plate,  or  in  a  group  of  5  or  6  parallel  with  furrow  spinelets,  the  remainder,  somewhat 
smaller  and  more  delicate,  being  on  the  outer  part  of  plate.  There  is  much  irregularity  in  the 
disposition  of  these  spinelets. 

Actinal  plate.**  l)ear  a  regular  and  ornate  comb  of  delicate  spinelets,  connected  for  two-thirds  or 
three- fourths  their  length  by  a  thin  but  resistant  web.  The  plates,  and  consequently  the  spines, 
decrease  toward  margin,  and  from  the  ambulacral  furrow  toward  median  interradial  line.  The  inner- 
most plates  bear  a  series  of  10  to  14  spines.  Mi<lway  to  extremity  of  ray,  adjacant  to  furrow,  there  are 
about  9,  but  midway  on  the  interradial  line  there  are  but  7  or  8,  considerably  shorter.  Near  margin 
the  numlxjr  is  further  reduced  to  5  or  H.  The  me<lian  spinelets  are  longest  and  all  radiate,  forming 
plamate  series. 

rtThis  genus  lias  usually  been  called  PiilmipeH.  Pnlrnipctf,  however,  was  n«»t  used  by  a  poflt-Linneean  writer  until  a 
year  after  Anniropmla  Nardo.  It  seems  8f)inevvhat  discouraKiuK  iu  the  lirst  years  of  the  twentieth  century  to  be  obliged  to 
call  atti'iiiion  to  the  fart  that  Lin«'k  (1733),  who  first  iisi-d  PaXmipas  and  who  was  quoted  in  the  last  extensive  paper  on 
European  starfishes  as  the  authority  for  the  name,  wa.s  iu  no  way  a  binomial  writer,  and  that  consequently  hi8so-eaMed 
genera  (I)  have  no  place  even  if  1758  had  not  been  agreed  ufMjn  as  the  starting  p)oint  of  zoological  nomenclature.  For  a 
statement  of  the  facts  in  the  present  case  see  Proi.  F.  Jeffrey  Bell  in  Annals  of  Natural  History,  ser.  6,  vol.  vii,  1891,  p.  238. 
Tlic  Rev.  Canon  A.  M.  Xorman  (op.  cit.,  p.  3S2)  admits  that  Annrropotfn  has  priority,  but  objects  to  ita  use  becaui«e  it 
hapi^'us  to  he  etymologically  a  hybrid.  What  would  happen  if  all  generic  namoj  which  confess  this  fault  were  thrown 
out  for  the  same  reason.' 
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Mai^nal  plates  are  very  ^mall.  The  platen  which  probably  represent  the  superomarginals  are 
lai^r  than  adjacent  abactinal  plates,  an<l  are  place<l  without  reference  to  the  regular  rows  of  the  latter. 
They  bear  a  tuft  of  niinute  spinelets.  The  inferoinarpinals  are  larger  than  superomarginals,  and  like- 
wise Ijear  a  glomerular  tuft  of  minute  spinelet.*.     Both  serie??  resemble  tiny  paxilhc^. 

Madreporic  bxly  small,  situate<l  near  center  of  disk.  Striations  coarse,  irregular,  radiating.  Anal 
opening  snbcentral  S  to  9  mm.  from  madn»}»oric  Ixxly.     Ambulacra!  feet  with  small  su<king  dL^ks. 

Color  in  life:  Tpptr  surface  bright  vermilion,  with  a  marlder-pink  cast,  the  '»  radial  ridges  intense 
scarlet  vermilion.  Actinal  surface  siarlet  vermilion,  a  large  area  in  central  part  of  disk  cream  color, 
slightly  sj>otte<l  with  vermilion.  E>lge  of  ambulacral  furrow  slightly  more  yellowish  than  rest  of  light 
patch.     Ambulacral  feet  translucent  yellowish  brown  <raw  sienna >. 

Variations:  A  small  specimen  i  R=.'i5  mm.  •  is  essentially  like  tlie  large  individuals.  Most  of  the 
plates  <»f  the  abactinal  interradial  area  liear  but  1  tuft  of  spinelets.  7  to  10  in  numl)er,  and  widely 
rarliating.  The  larger  plates  of  central  i>ortion  of  disk  l>ear  4  to  8  tufts.  Mouth  plates  shorter  than  in 
arlult,  and  the  furrow  spinelets  much  slenderer,  5  to  6  in  number,  and  unite<l  by  a  web.  Artinal 
mouth  spines  fewer.     Adambulacral  furrow  spines  5  or  6  at  Ixase  of  furn>w,  3  or  4  on  outer  part. 

Localities:  Type  (no.  21 IJ^,  U.  S.  National  Museum*  fnun  4101,  Pailolo  Channel,  between  Mauai 
and  Molokai  islands,  143-122  fathoms,  coral  sand,  shells,  foraminifera;  lx)ttom  temj^erature  59.7°;  3 
specimens.  Taken  al.«o  at  3835,  south  coast  of  Molokai,  1*>9-182  fathoms,  fine  brown  sand  and  mud; 
1  specimen. 

This  remarkable  starfish,  which  is  a  true  Ans^ropo*ln,  is  perhaf>s  the  oddest  species  in  the  Hawaiian 
collection.  IJke  its  congeners,  it  is  literally  flatter  than  a  pancake,  which  character,  adde<l  to  its 
brilliant  coloring,  gives  it  a  truly  bizarre  apf^earance.  The  animal  is  very  delicate  on  account  of  its 
extreme  thinness.  All  the  specimens  are  more  or  less  injured,  but  the  type  is  entire.  AnserofHxla 
inAigni<  is  probably  nearest  .1.  jAareuin  of  the  Me^literranean  region.  It  differs,  however,  in  having 
con.«tantly  6  rays,  and  in  details  of  adambulacral  and  abat^'tinal  armature.  A.  roMcea,  frojn  Japan 
and  the  Bay  of  Bengal,  is  a  fifteen-rayed  form,  which  likewise  differs  in  its  armature.  A.  dinphrtea 
(Sladen)  an<i  ,1.  pelinrid^i  (Alcock)  are  apparently  widely  different  forms. 

This  species  evidently  feeds  largely  upon  shrimps,  for  the  stomachs  of  2  individuals  are  crammed 
with  these  small  crustaceans  ranging  from  5  to  25  mm.  in  length.  It  would  be  interesting  to  learn 
in  what  manner  the  prey  is  secure<l. 

Family  ECHL\ASTERI[).€  VerrilK  1871,  emended. 

Echinasteririae  Verrill,  Trans.  Conn.  At'ad..  vol.  i.  lSff>7.  part  2.  p.  MZ.  , 

Kfy  to  Hairaiiiin  tjeueni  <>/  Ech master id:r. 

a.  Disk  small.     Spinulation  small.     Spinelets  isolate<l  or  grouped.     No  pedicellari^e. 

h.  Al»actinal  plates  l>earing  small  spinelets  in  more  or  less  compact  gnmps He.nrk  ia 

b^*.  Abactinal  plates  Waring  simple  i.<olate<l  spines Echi.va.^ter 

aa.  Disk  mo«lerately  developeil.  Rays  5.  Alxictinal  plates  plates  regularly  disjx>se<l,  having  small 
isolateil  spinelets.  Marginal  plate's  with  large  valvate  i>edicellari;e.  Actinal  intenneiliate 
plates  liearing  one  or  more  large  flattened  spinelets Valva>tek 

Subfamily  EOHINASTERINi;  VIGUIER,  1878. 

EcbiDa.sterina'  Viguier.  Anatomie  Compaiy*e  du  Squelelte  di**;  .<telli'ridt->.     ■    .Vrchiv.  Z*>ol.  Kxper.  ct  ^i«''ncr..  t.  vir.  IhTh. 
p.  123  («ei»arate-. 

Genas  HEHBICIA  Gray. 

Henricia  Gray.  .\nn.  N.  H..  ser.  1.  vol.  vi.  1S40.  p.  IM.     Ty[>e  Af^rrunf  f^iutjuiw4fnfn  o.  F.  Miiller. 

UnckUi  Forb«>>.  noc  Nardt»,  Mem.  Werii..  vol.  viii.  ls>'9.  p   12«1 

CribrrUti  Forbf>.  nei'  .\jra>«iz.  Hritisti  .^larrishe*^.  Ivll.  p.  1W». 

CrihTfJUi,  Liitkcn.  Groul.  Erhintxl..  lv>7.  p.  ;{0:  and  ni«i>i  otluT  aiithor^i  up  to  piVNt-iil  day. 

EchinaMcf,  Miillerand  Tri>s«hel.  .*^y«.iom  dt  r  A^lt'ridt•n,  1^12.  p.  1*2  ii»ar«-'. 

Henriria.  B<*1I.  Ann.  N.  H..  s*t.  6.  vi.l.  vi.  ls<*).  p.  A72. 

Prof.  F.  J.  Bell  lop.  cit.  >  has  explaini*<l  why  the  name  L'rihrdla  can  not  Ix*  use<l  for  this  genus. 
Since  few  writers  have  cared  to  follow  the  onlinary  rules  of  nomenclature  in  this  ca.se,  however,  it 
may  be  well  to  state  again  why  CribreUa  has  no  statiis  in  nomenclature- 
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L.  A^assiz  (Proilronie  d'une  Monographie  des  Radiares  on  Echinodermes,  M^m.  Soc.  Sci.  Nat. 
NeuchAtel,  t.  1,  1835,  p.  191)  wrote  as  follows: 

LiN'CKiA  Nardo.— Cri^reUa  Ak.  Mmc.— Corps  4toil<>:  rayoDs  tuberculeux  et  allong^i;  pen u  poreuuw  dans  les  intervalles. 
L.  variulala  N.  (A»tcria«  varlol.  Lam.)— L.  TffpugS.—L.  Franciscus  N.  Les  e^peces  d^crites  par  Goldf.  sous  les  noma 
d'Asterias  amiintla  et  abtufa,  Hemblent  devoir  former  un  K^nre  A  part  que  Ton  pourrait  nommer  Pleuraster.  Je  ne 
les  eonnais  cependent  pas  asHez  pour  en  decider. 

It  is  very  evident  that  Linckia  and  (JrihreUa  were  the  same  in  Agassiz's  mind.  In  other  wonlg, 
CribrelUi  must  be  treated  as  a  substitute  name  for  Linckia  Naixlo,  and  since  Cribrella  is  l)ased  on 
Linckia  the  type  of  Linckia  is  the  type  of  Crihrella.  If  Linckia  should  l>ecome  invalidated,  Cribrella 
could  replace  it;  otherwise  Cribrella  can  never  have  any  standing  other  than  as  a  synonym  of  Linckia. 
Even  if  none  of  the  species  given  alx)ve  were  congeneric  with  Linckia  of  Nardo  [but  L.  typus  is  the 
type  of  Linckia]y  or  even  if  it  could  he  proved  that  Agassiz  never  saw  a  specimen  of  true  Linckia^  the 
case  would  not  be  altered.  If  a  writer  bases  one  genus  upon  another  intentionally  or  unintentionally, 
the  type  of  the  old  genus  becomes  i|)so  fat^to  the  type  of  the  new  one. 

It  appears,  therefore,  that  Forl)e8's  appropriation  of  the  name  Cribrella  for  the  group  previously 
named  Heiirida  by  Gray  has  no  justification.  CSibreUa^  as  a  matter  of  fact,  has  nothing  to  do  with 
this  group.  It  is  simply  a  synonym  of  Linckia.  Canon  Norman  (Ann.  N.  H.,  ser.  6,  vol.  vii,  p.  382) 
contends  that  "Agassiz  first  used  the  name;  that  Forbes  more  accurately  defined  the  genus."  Aga»<iz 
left  no  doubt  as  to  what  he  meant  by  (Mbrella,  so  that  Forbes  did  not  better  matters  by  transferring 
the  name  to  another  and  previously  named  genus. 

Key  to  IlauHtiian  sj}eciei!t  of  Jlenricia. 

a.  Rays  short  and  thick robtisia 

b.  Rays  long  and  slender pmiperrima 

Henricia  robusta,  new  spec'ies. 
PI.  XXXV,  fiKS.  1.  2:  pi.  XXXVIII,  figs.  2,  2a. 

Rays  5.  R=31  mm.;  r=6  mm.  R=5  r.  Breadth  of  ray  at  widest  part,  near  base,  8-9  mm. 
Rays  unequal,  the  short^est  with  R=26  mm. 

Rays  short  and  stout,  swollen  at  l>ase,  and  thence  tapering  to  a  blunt  extremity  which  is  recurved. 
The  whole  animal  is  slightly  depres-sed,  so  that  the  rays  are  not  cylindrical  except  near  tip,  but  are 
rather  elliptical  in  section,  and  are  constricted  next  to  disk,  a  shallow  sulcus  running  part  way  towanl 
center  of  disk  from  each  interradial  angle.     The  disk  ap[)ears  rather  small  in  consequence. 

Plates  of  the  abaitiiial  surface  are  very  small,  and  are  so  arranged  as  to  form  an  oi^n  network, 
inclosing  fairly  large,  irregular  papular  areas.  These  plates  are  crowdeil  with  groups  of  3-8  minute, 
delicate,  slender,  short,  (Cylindrical,  often  slightly  ta|H^ring,  spiculiform  spinelets.  There  is  no  constant 
arrangement  of  these  spinelets,  although  oi'ca.sionally  a  biserial  grouping  is  discoverable.  Often  they 
form  an  irregular  circular  group.  The  papular  areas,  which  are  sunken  considerably,  are  often  broken 
up  by  isolated  plates,  or  2  or  3  plates  together,  Ix^aring  tufts  of  8picuU»8. 

Low  on  the  lateral  wall,  which  is  roimdt^l,  is  a  narrow,  rather  irregular  longitudinal  line,  which 
rises  toward  interbrachial  angle.  This  is  compost^  of  longitudinally  disposed  plates  a  trifle  larger 
than  the  others,  each  crowncMl  with  14  or  15  of  the  slender  spinel(»ts.  Below  this  series  is  a  similar 
line  of  smaller,  transversely  disiK>stMl  j)lates,  which  is  succeeiled  by  still  another  longitudinal  series, 
with  lon^  a-\is  of  i»lates  likewise  transverse.  These  l>ear  alM>ut  15  spinelets  disposed  in  2  or  3  irregular 
transverse  rows.  The  first  series,  which  has  l>een  considere<l  the  su]:)eromarginal,  is  slightly  more 
conspicuous  than  the  lower  (inferomarginalj  Ixvause  its  plates  are  nearer  together,  Ijeing  placed  end 
to  end.  Between  sui>eromarginals  an<l  adambulacrals  the  plates  are  arranged  in  definite  transvergi' 
srrii's,  excej>t  at  very  luL'^e  of  the  ray,  where  there  is  irregularity.  Between  the  inferomarginals  ami 
adainhnlacrals  one  can  count  5  or  (\  plates  to  each  transverse  series  at  liase  of  ray.  These  are  reduceil 
to  2  at  the  end  of  the  ])roxinial  thinl  of  ray,  and  to  1  at  alK)nt  the  middle.  The  single  longitudiual 
series  of  intcrine<liate  plates  continues  for  two-thirds  to  three-fourths  the  length  of  the  ray.  These 
actinal  jilatcs  are  l>eset  with  slender  sjnnelcts  like  those  of  the  dorsal  plates.  In  some  cases  a  delicate 
web  <'an  be  distingnishe<l  unitin^^  the  basal  half  of  several  adjacent  spinelets. 

Annatnn»  of  adainbuhuTal  i)lutcs  a.**  follows:  (1)  -\  short  cr)nipresse<l  spinelet  placed  high  up  on 
side  of  furrow.      (2)  On  actinal  surface  of  j)lates  at  base  of  ray,  3  or  4  larger,  cylindrical,  slightly  taper- 
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ing  spinelets,  arranges!  with  1  on  furrow  margin  and  2  behind  in  an  oblique  or  longitudinal  series;  or 
when  there  are  4,  1  on  margin,  followeil  by  1  diret-tly  behind  it,  an<l  the  two  outer  in  an  oblique 
series.  Occasionally  the  4  are  groupeil  on  the  inner  half  ni  plate,  without  <letinite  order.  On  outer 
part  of  plate  there  is  a  group  of  7  to  10  much  «maller,  sulxlavate  si»inelet^,  slightly  larger  than  those 
of  adjacent  actinal  iutenneiliate  plate?j.  Tlu*y  arv  well  sf^oe^l,  and  increa-se  in  length  toward  furrow. 
Further  along  ray  the  arrangement  is  usually  1  spinelet  on  the  furrow  eiige  and  behin<l  it,  2,  a  trifle 
shorter,  in  a  longitudinal  series.  A  fourth  .«pinelet  is  S4»metinies  present,  external  to  these.  On  the 
outer  side  of  plate  are  5  or  6  une^jual.  smaller  spinelets,  their  l»a«<*s  unite<l  by  membrane. 

Madreporic  Ixxly  of  me<lium  size,  rircular,  situateti  at  the  summit  of  an  interradial  sulcus.  Stria- 
tions  few.  coarse,  radiating,  with  wide  sulcuses  l>etween  the  ridgres.  The  latter  are  studded  with 
numen>us  spinelets,  like  those  of  neighV>oring  plates.     Anal  opening  eccentric.  pn>minent. 

Color  in  life,  a  soiled  cream  color. 

Locality:  Type  (no.  211S1,  l'.  S.  National  Museum i  from  station  4115.  northwt*st  coast  of  Oahu 
Islarid,  195-241  fathoms,  c<jral  sand,  foraminifera;  lx)ttom  temperature  55. 1°. 

This  speines  is  characterized  by  its  thick,  short  rays,  and  generally  robust  form,  by  the  uncrowded 
condition  of  the  plates  which  form  a  network,  by  the  numerous  delii-ate  spicules  fonning  grr>ups  on 
these  plates,  and  by  the  adambulacral  armature.  The  sp^ecies  is  most  neariy  relate<l  to  Henrida  ithesa 
(Slailen)  from  the  Falkland  Islands  and  Straits  of  Magellan,  from  which  it  differs  in  details  of  its 
spinolation  and  in  the  armature  of  the  adambulacral  plates.  The  spines  of  the  body  are  much  more 
delicate  in  robusta  than  in  o/>^^ca,  and  are  more  numer(.>u8. 

Henricia  pauperrima,  new  sj»ecies. 
PI.  .xx.xv,  rtg-.  3.  4;  i»l.  xxxviii,  fig.  3.  :ia-b. 

Rays  5.  R=61  mm.;  r=9  mm.  R=6.7  r.  Brea<lth  of  ray  at  l»ase,  9  mm.;  at  10  mm.  from  base, 
6  mm.     Rays  une^iual,  the  short4*st  (possibly  mutilate<l  •  4()  mm. 

Rays  long  and  very  slender,  cylindrical,  tapering  continually  from  a  narrow  l«se  to  a  prolonged, 
bluntly  pointe*!  extremity.  Disk  fair  sized,  somewhat  inflate<l.  Interbrachial  angles  obtuse  or 
rounded. 

Plates  are  larger  and  more  crowdetl  than  in  the  foregoing  species.  They  are  small  and  form  a 
close  network  which  is  very  irregular.  Abactinal  surface,  however,  appears  quite  porous,  the  plates 
being  in  nowise  so  cnjwdeil  as  in  IfriuM'uin  or  fuinyniufpleritii.  Papuhe  are  large  and  Isolateil,  sur- 
rounded by  small  plates,  which  l>ear  8  to  12  minute,  very  <lelicate  and  sharp,  well-spact^l  spinelets. 
These  are  much  more  delicate  than  those  (►f  last  sjKJcies  and  can  not  be  distinguished  without  a  glass. 
Smaller  plates  may  h>ear  only  4  or  5  spicules,  which,  however,  are  always  spaced,  not  in  compact 
groups. 

Adjacent  to  the  adambulacral  plates  is  a  series  of  plates  slightly  lai^r  than  the  lateral  and 
abactinal  plates,  and  like  them  bearing  delicate  spinelebJ.  On  the  outer  two-thirds  of  the  ray  a  con- 
tinuous series  of  smaller  (superomarginal?)  plates  is  present,  and  l>etween  the  2  is  a  very  detinite  line 
of  papula*  which  exten<Ls  to  mouth  angle.     Actinal  interradial  plates  are  rather  larger  than  abactinals. 

Adambulacral  plates  are  rather  large,  only  a  trifle  bn wider  than  long,  -\rmature  as  follows: 
(1»  2  delic-ate,  slender  spinelets  place<l  one  alx>ve  the  other  high  on  furrow  wali.  the  upper  l>eing  at 
apex  of  plate.  (,2)  On  actinal  surface  S  rather  long,  slender  spinelets.  space<l  on  €*<lge  of  furrow,  1  in 
the  center  being  longest.  Just  behind  these,  at  the  l^ase  of  ray.  2  to  4  additional  spinelets  often  stand 
in  a  lonjritudinal  row,  and  oit^asionaliy  farther  along  the  ray  tht^n-  will  Ik?  1  or  2  mu<h  smaller  spine- 
let*.  The  outer  twothinls  of  the  plate  is  covere«l  with  10  to  15  delicate,  minute,  weM-si>ae'e<l  spinelets 
or  spicules,  similar  to  th«»se  arming  other  plati^s  of  the  IhkIv. 

Madref>oric  \nA\  fairly  lanre.  with  a  few  coarse,  irreirular,  narrow  ridges  se|Kirateil  by  deep  sulcuses. 
Ridges  bear  ndnute  S]»inelets.  IVnly  is  situatt^l  nearly  midway  U'tw^nrn  center  nf  <lisk  and  margin 
when  the  specimen  is  viewe*!  directly  fr<»m  al>ove. 

Color  in  life,  very  |»ale  gn^enish-cray  or  dirty  white;  ambula«ral  furrr>ws  darker  greenish-gray. 

Localities:  Type  no.  211*^2.  V .  S.  National  Museum-  from  stali»»n  4166,  vicinity  «>f  Binl  Island, 
293  to  800  kthoms,  o»ral  sand,  foraminifera.  roiks;  bottom  teniftt^rature  45.tr.  .\  young  s|>ecimen 
probably  belonging  to  this  species  was  taken  from  4044,  west  coast  of  Hawaii,  233  to  196  lathoms, 
fine  gray  sand. 
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This  species  is  remarkable  for  its  very  slender  rays,  and  curiously  fonned  diok.  It  is  probably 
most  closely  related  to  Ilenrida  compacta  (Sladen),  from  the  west  coast  of  New  Zealand  (275  fathoniH), 
but  differs  from  this  form  principally  in  the  adambulacral  armature.  //.  pauperritna  may  l>e  readily 
distinguinhed  by  the  2  small  spines  placed  on  the  side  of  the  ambulacral  furrow  (pi.  xxxviii,  fig.  3b), 
there  being  in  this  genus  usually  only  1. 

Oenu  ECHIHABTEB  MHUer  and  Trotohel. 

Echinaster  MtiUcr  and  Troachel,  MonaUher.  d.  k.  preum.  Akad.  d.  Wins.  Berlin,  April.  Ift40,  p.  102.    Type  (?)  EchinaMer 
8epo$iiu$  { I^maBck) . 

Echinaster,  sp. 

Of  the  2  species  of  Echincuter  in  the  collection,  1  is  represented  by  2  specimens,  the  other  by  but  1. 
The  first  spe(?ies  is  too  young  for  sjiecific  determination.  One  of  the  examples  was  taken  at  station 
3872,  Auau  Channel,  43  to  32  fathoms,  yellow  sand,  pebbles,  coral;  the  other  at  station  4162,  Bird  Island, 
21  to  24  fathoms.  R  =  13  mm.,  r  =  2.75  mm.  The  plates  are  relatively  large,  cordate,  and  arrange*]  on 
rays  in  a  radial,  adradial,  supero-  and  inferomarginal  and  1  actinal  intermediate  series.  The  primary 
apical  system  is  conspicuous.  In  the  smaller  of  the  two  specimens  most  of  the  plates  have  a  short 
stubby  spinelet.  Furrow  adambulai'ral  spinelets  2,  short,  the  aboral  slightly  the  shorter;  arranged  in 
a  linear  series,  the  whole  of  which  from  end  to  end  of  the  ray  is  invested  in  a  very  delicate  membrane. 
On  the  actinal  surface  of  every  adambulacral  plate  is  a  robust,  short,  stubby,  lanceolate  spine  directed 
away  from  furrow.  On  outer  part  of  ray  alternate  plates  are  often  without  actinal  spines.  Atrtinal 
intermediate  plates  much  smaller  than  inferomarginals,  oval  in  shape,  and  about  as  large  as  adambu- 
lacral plates.     Single  madreporic  body.     Rays  5. 

Color  in  life:  Light  buff,  yellow  at  tips  of  rays,  which  are  mottled  above  with  burnt  sienna.  The 
rays  are  also  marked  with  transverse  scallo)^  lines  of  the  same  color,  which  follow  the  adoral  over- 
lapping edges  of  the  plates  and  give  a  very  scaly  ap|)earance  to  the  creature. 

The  other  s|>ecie8  is  larger  and  is  almost  undoubtedly  new,  but  is  in  rather  too  poor  condition  to 
constitute  a  type.  It  is  closely  related  to  Echinaster  Mnd^ni  de  Loriol,  from  Mauritius. «  Rays.^. 
R=32  mm. ;  r=5  mm.  R=6.4  r.  Rays  considerably  flattened,  somewhat  constricted  at  base,  tapering  to 
a  blunt  point;  practically  the  same  shape  as  K.  Madeni.  There  are  7  longitudinal  series  of  4-lobed 
plates,  of  which  the  mai^nal  series  is  constantly  most  regular.  Each  plate,  with  few  exceptions, 
bears  a  robust,  sharp  spinelet  only  very  microscopically  striated.  Between  adambulacral  and  infero- 
marginal series  are  2  rows  of  small  rounded  plates,  the  outer  series  corresponding  plate  to  plate  with  the 
inferomarginals,  while  there  are  2  plates  of  inner  series  to  each  of  the  outer.  Papular  areas  about  site 
of  plates,  containing  only  1  or  2  papulae.  Adambulacral  plates  short,  Imnd-like.  Furrow  spinelets  2, 
rather  delicate,  slender,  blunt,  tai)ering  very  slightly.  They  are  unitetl  for  most  of  their  length  by  a 
very  delicate  membrane  which  is  continuous  throughout  ray.  On  actinal  surface  is  a  robust,  slightly 
flattened,  tapering,  bluntly  jwinted  spine,  somewhat  larger  than  those  of  inferomarginals.  Occasion- 
ally a  plate  is  missed,  and  on  the  outer  part  of  ray  usually  only  alternate  plates  possess  an  actinal  spine. 
Mad  re  poric  Ixxly  single. 

Localitv:  Station  4046,  west  coant  of  Hawaii,  147  to  71  fathoms,  coral  sand,  foraminifera. 

It  is  i)08sible  that  the  prwe<ling  species  is  the  very  young  of  this  form.  The  present  species  differe 
from  s^lndeni  in  having  a  thicker  skin,  stouter  8i)inelet8  which  do  not  appear  to  be  striated  as  in  the 
Mauritius  species;  very  much  heavier  actinal  adarnl)ulacral  spines,  and  more  cylindrical,  blunter  fur- 
row spinelet^,  which  are,  moreover,  webbe<l.  The  2  series  of  adambulacral  spines  will  distinguish  this 
species  from  E.  fjranlin,  E.  eridauella,  and  the  other  Indian  and  Pacific  forms,  if  taken  in  connection 
with  the  thinniHh  skin  and  regular  rows  of  plates. 

Subfamily  VALVASTERINU  Yigtder,  1878. 

Valvasterina'  Viguicr,  Anatomie  ('omparil'e  dii  S^iiielette  des  Stell«''ri«li's.    •   Arch.  Zool.  Exp<^r.  et  G6n6r.,  t.  Vll,  1878,  p.  131 

(separate). 

Oenni  VALVASTEB  Perrier. 

ValvasUr  Perrier,  R^^vLsion  des  Stelleridea,  187f),  p.  112.    Ty|>e.  Aiftma*  Mriatn  Lamarck. 


a  Mem.  S<x!.  PhyH.  et  d'Hist.  Nat.  Geneve,  t  xxxil,  pt  1,  ISM,  p.  61,  pi. 
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Val vaster  striatus  (Lamarck). 

PI.  XXXVIII.  fiffs.  4.  4a. 

AsUrifU  striata  Lamarck.  Animals  sans  Vetrebre?',  t.  iii.  181»>.  p.  253. 

Valrajster  striatin'.  Perrier.  Rt^vision  des  Slell^ritli-^,  p.  112,  q.  v.  for  complete  synonomy. 

This  species  \va,«  not  taken  !)y  the  AlfHi(njs)(  in  1902,  but  a  specimen  was  secured  in  1891  at  station 
3469,  south  coa.'^t  of  Oahu  Island,  in  14  fathoms,  on  sand  and  coral. 

A  very  go<xl  fijjure,  with  critical  and  descriptive  notes,  is  given  by  P.  de  Lorioi  in  "Catalogue 
Raisonne  des  Echino<lerines  recueillis  a  I'lsle  de  Maurice"  (II.  Stellcrides),  published  in  Mt^moirs 
de  la  Societe  Physique  et  d'Histt)ire  Xaturelle  de  Geneve,  t.  x.xix,  188o,  p.  11,  pi.  viii. 

Rays  5.  R=50  mm.;  r=18.5  mm.  R=2.8  r.  Breadth  of  ray  at  base  alnnit  22.5  mm.  General 
form  depressed  and  flattene<l.  Interbrachial  arcs  angular.  The  whole  surface  of  the  lx)dy  is  covered 
with  short  robust  sjunes  and  s])inelets,  which  are  sharp  on  the  al>actinal  surface  Vmt  more  blunt  and 
often  rounde<l,  truncate,  and  flattened  on  the  actinal.  The  characteristic  feature  of  the  8]>ecies  i.s  a 
series  of  very  large  sui)eromarginal,  valvate  pedicellariae,  surrounded  by  acicular  spinelets,  bordering 
the  abactinal  area. 

Al)actinal  surface  slightly  inflated  and  the  plates,  which  are  arranged  in  regular  network,  leaving 
triangular,  rather  small,  {>apular  spaces,  are  not  superficially  evident  in  the  alcoholic  specimen.  They 
are  covered  with  sharp,  conic-al  spinelets,  each  of  which  is  enveloped  in  a  pulpy  membraneous  invest- 
ment, s )  that  neighboring  spinelets  ap{)ear  to  touch,  and  do  not  appear  i8olate<l  as  in  the  dried  s|)ec- 
imen  figured  by  de  Lorioi.  A  me<lian  radial  and  2  parallel  series  of  spinlets  on  either  side  are  slightly 
more  prominent  than  the  others.  The  small  papular  areas  have  fewer  pores  than  de  Lorioi' s  speci- 
men, only  about  3  to  5.     The  abactinal  membrane  is  granulous. 

The  sui)eromarginal  plates  visibly  define  the  lM>rder  of  the  ray.  Nearly  all  of  them  l)ear  a  long 
bivalved  pedicellaria  which  rx^cupies  the  whole  length  of  plate  and  is  surrounded  by  small,  sharp, 
slightly  curved  acicular  spinelets  invested  by  a  pulpy  membrane  which  obscures  entirely  the  encaaefl 
spinelets.  In  interbrachial  angle  and  at  extremity  of  ray,  a  few  plates  lack  the  pedicellaria  and  l:>ear 
an  enlarged  spinelet  surrounded  by  granules  and  small,  sharp  spinelets. 

Actinal  plates  bear  ea<*h  a  flattened,  stout,  sharp,  blunt,  or  truncate  spine,  much  larger  than  the 
dorsal  spinules.  These  spines,  which  are  encased  in  membrane,  are  surrounde<l  by  2  to  5  unequal, 
much  smaller  acicular  spinelets,  which  are  so  sheathed  in  membrane  as  to  appear  broadly  conical.  The 
smallest  of  these  spinelets  is  one-third  the  size  of  the  largest,  and  there  are  likewise  still  smaller 
granules,  especially  in  the  interradial  regi<m.  There  are  5  longitudinal  rows  of  the  spines  at  base  of 
ray,  then  4  and  3,  and  on  the  outer  third  of  ray  2.  Inferomarginal  plates  each  bear  a  stout,  tapering, 
flattened  spine,  larger  than  the  actinal  spines,  surrounded  by  a  number  of  membrane-invested  small 
acicular  spinelets,  1  or  2  of  which  are  usuaHy  larger  than  the  others.  Rarely  a  second  spine  stands  on 
the  same  plate  with  the  first.  In  de  I^)riors  specimen  from  Mauritius  2  spines  were  usual,  and 
occasionally  3.  Each  adambulacral  plate,  clearly  distinct  from  its  neighbor,  l>ear8  a  furrow  series  of 
5  spinelets  at  base  of  ray,  Ijecoming  re<luced  to  3  on  the  outer  portion.  They  form  a  fan,  the  alx)ral 
spinelet  being  e<jual  to  the  thini  and  the  spinelet  between  them  a  trifle  longer,  while  the  fourth  and 
fifth  are  decreasingly  shorter  than  third.  They  are  united  by  membrane  for  one-half  to  two-thirds 
their  length,  and  are  slen<ler,  the  longest  l>eing  alx>ut  1.75  mm.,  the  shortest  0.25  mm.  On  the  actinal 
surface  of  plate  stands  a  truncate,  flattenetl,  slightly  tapering,  much  stouter,  and  longer  (2.5  mm.) 
spine  similar  to  those  of  actinal  intermediate  plates.  Two  or  3  granules  and  a  small,  sharp  spinelet 
stand  close  to  its  ba«e  in  the  outer  end  of  i)late.  On  a  numl)erot  the  proximal  plates  of  series  a  small, 
upright,  blunt  forficiform  pedicellaria  takes  the  i)laceof  the  shortest  sj)inelet.  A  very  few  plates  have 
a  sixth  spinelet  or  granule  adde<l  to  the  adoral  end  of  the  series. 

Madreporic  body  small,  and  situate<l  neart»r  the  center  of  disk  than  midway  to  margin.  Stria- 
tions  verv  fine. 

The  si>ecimen  was  partially  dried  after  the  characters  had  l)een  noted  in  the  alcoholic  condition. 
In  this  way  the  granules  of  the  abactinal  surface  l>ecame  at  once  evident,  and  likewise  a  very  few 
small  forficiform  i)e<licellariic.  The  character  of  the  abactinal  surface  agrees  very  well  with  de  Loriol's 
figures,  except  that  the  spines  are  a  trifle  stouter  than  in  the  Mauritius  specimen,  and,  since  our 
specimen  is  smaller,  the  papular  |>ores,  as  already  noted,  are  fewer.  The  actinal  spine-s  of  the 
Hawaiian  example  are  not  so  broadly  truncate,  but  are  frequently  slightly  tapering  and  even  bluntly 
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pointe<l  The  accompanying  spinelets  appear  a  trifle  larger  and  stouter  in  proportion  to  spine.  The 
furrow  spinelets  are  slightly  stouter  than  in  de  LorioPs  specimen,  and  there  is  usually  but  1  acicular 
spinelet  accompanying  the  actinal  adambulacral  spine.  De  Loriol  does  not  mention  the  furrow 
petlicellarijp,  which  are  present  in  the  Hawaiian  specimen.  Some  of  these  differences,  all  of  which 
are  slight,  may  be  due  to  age,  but  more  likely  to  the  widely  separated  localities. 

ValvfUihr  striatus  in  another  widely  distribuUnl  form.  It  is  found  at  Mauritius,  but  there  is  a  great 
scarcity  of  re<'ords  for  points  interme<liate  between  that  islan<l  and  the  Hawaiian  group,  for  I  have  l)een 
unable  to  find  any. 

Family  MITHRODHD^  Perrier,  1894. 

Mithrodida?«  IVrrier,  ExpiHl.  Travailleur  vi  Talisman,  EchiiHMlermes,  1894,  p.  4. 

=  MithrcKliinae  Vijriiier.  Anatomic  du  S<iuelette  des  Stell^rides.  -Arch.  Zck)1.  Exp^Jr.  et  G6n6r.,  t.  vii,  1878  (1879),  p.  128. 

Oenni  MITUKODIA  Gray. 

MUhnHiia  rtray.  Ann.  N.  H.,  ser.  l.vol.  vi,  1840.  p.  287.    Type.  MUhrwlia  npintilom  ("AtterioM  ctavigera  Lamarck). 
Ilrrrmnter  Michelin,  R^vue  ZooloKique.  1844,  i».  173. 

Mithrodia  bradleyi  Verrill. 

PI.  XXXVI,  fljfH.  1.  2:  pi.  XXXVII,  fljr*.  1.  2,  3. 

MUhrwiia  bnuUcyi  Verrill,  Trans.  Conn.  Acad.,  vol.  1.  lfi<>9,  p.  28S. 

Mithrodia  claHgera  Perrier.  Rdvision  de«  Stell<JrIde»»,  1875.  p.  817:  mcc  also  p.  'XM.    J.  E.  Ives,  Proc.  Philad.  Acad.  8ci.,  1889, 
p.  171. 

This  peculiar  tyi)e  is  a  rather  common  inhabitant  of  coral  sand  and  rocks  in  shallow  water,  but  so 
far  as  our  exjjerience  goes  is  not  found  on  exposed  reefs  anywhere  in  the  Hawaiian  group.  Nearly 
all  the  8i>ecimens  were  taken  with  hempen  tangles  from  lM)ttom  too  rough  for  dredging  nets.  On 
account  of  the  stout,  rough  spines  with  which  the  sides  of  the  body  are  beset  this  method  of  collei'ting 
prt»ve<l  very  successful,  a  considerable  wumlvr  of  i>erfect  specimens  having  been  secured.  These 
exhibit  some  variation  not  altogether  due  to  difference  of  age. 

The  largest  example  has  a  major  nulius  of  230  mm.,  or  a  diameter  of  about  450  mm.  Not  all  the 
rays  are  of  equal  length,  one  being  larger  than  all  the  rest.  The  shortest  ray  is  about  198  mm. 
Inecjuality  of  rays  seems  to  be  a  characteristic  of  the  si)ecie8.  There  are  generally  5  rays,  but  one 
small  specimen  has  4  and  another  6. 

Rays  sulx^ylindrical,  broader  than  high,  except  in  young  specimens  where  dimensions  are  nearly 
iMjual;  distinctly  narrowed  at  base  and  constricte<i  next  to  the  very  small  disk.  R=about  14  r,  but  in 
one  large  specimen  the  ratio  is  as  low  as  1  to  8.5  or  i).  The  whole  animal  is  (covered  with  a  tough 
integument  l)eset  with  rather  sharp  granules,  beneath  which  are  the  plates,  so  arranged  that  the 
surface  of  the  Ix^dy  is  marked  off  by  coarse  ridges  forming  a  sort  of  network,  which  isolates  triangular, 
roundish,  or  irregular  areas  containing  the  papuhe  and  <*(»vered  with  tiny  scattered  granules.  The 
ridges  are  thrown  into  little  knobs  or  i>roniinences  which  vary  considerably  in  number  and 
proportions.  .\s  a  rule  they  are  more  tmmerous  in  large  8i)ecimens,  often  so  much  so  as  to  destroy 
the  incsh-like  api)earance  of  the  ridges,  which  are  covere<i  with  low,  conical,  crowded  granules  that 
give  11  very  rough,  ra-^p-like  texture  to  surface.  There  are  no  prominent  spines  on  the  dorsal  surface 
excei)t  in  young  si>etimens  and  very  rarely  in  inedium-sizeti  si^cimens.  In  the  former  there  is 
usually  a  me<lian  radial  series  of  0  or  8  widely  spaced,  rigid,  subt^onical,  or  elongate  thimble-sha]:)ed 
spines  covered  with  sharp,  srale-like  granules.  The  granules  or  as|)eritie8  on  summits  of  the  lower 
knob-like  eminences,  as  well  as  those  of  the  spine-tips,  are  larger  and  sharper  than  the  others. 
There  are  rejxularly  in  old  aiul  young  .'{  loiiiiitudinal  rou>!  of  cylindricid  rigid  spines,  like  those  just 
doscrilHfd,  on  cither  side  of  the  body,  1  on  the  maririn  or  lateral  face  of  ray,  and  the  other  2  on  the 
actinal  surface.  In  adults  the  spines  of  the  lateral  series  are  least  numerous,  while  those  of  the 
inncnnost  ventral  series  are  most  numerous  us  well  as  slightly  the  smallest.  In  small  and  meilium- 
sized  examples  there  is  not  much  <lifferen(e  In^tween  the  midtlle  (or  outer  ventral)  and  inner  series, 
while  in  .<onie  adults  there  is  considerable  ditferenee.  These  spines  are  slightly  tapering  and  the 
meiiihranous  iiiteiruinent  covering  them  is  investe<l.  like  that  (tf  remainder  of  body,  with  squamiform. 


"  .MtliouKi)  I'crrii T  considerod  this  an  independent  faunly  in  1hs4  (Mt-in.  snr  lea  Etoileade  Mer,  p.  164),  he  wrote  the 

imnie  "  Mithnxliiui'.  ' 
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pointed  granules,  larger  and  more  crowde<l  at  tip  than  at  \ysLse.  In  1  specimen  a  sei-ondary  row  of 
enlargeil  tubercles'  intervenes  l>etueen  the  2  actinal  rows  of  spkies. 

Ea<*h  adambulaeral  plate  Ijears  a  prominent  cylindrical,  blunt,  upright  spine  on  the  actinal 
surface.  These  form  a  regular,  cla^^e  seriej*  at  bonier  of  furrow,  and  are  slenderer,  slightly  shorter 
and  much  more  numerous  than  the  adjacent  spines  of  inner  aetinal  scries,  iln  young  specimens  the 
difference  l^etween  the  2  series  is  very  markeil. )  They  tajx-r  very  slightly,  have  rounded  tij)s,  and 
are  covereil  with  s<4uamilorm  granules,  which  increase  in  size  toward  extremity  oi  s]»ine;  but  on  side 
toward  furrow  there  are  no  granules  excej»t  at  the  very  lip,  the  surface  l)eing  sm<X)th.  Furrow  series 
is  places!  directly  at  the  base  of  the  large  actinal  spine  and  consists  of  6  to  9  or  10  slentler  spinules, 
oniteil  for  their  whole  length  by  a  fairly  tough  membrane  and  forming  thus  a  fan  with  a  very  convex 
margin.  The  3  or  4  central  spinules  are  nuich  the  longest,  the  outermost  of  each  series  l>eing  very 
short  indee<l.  especially  when  there  are  S  to  10  spinelets  to  each  fan. 

Ma<lreporic  lx>dy  is  of  me<lium  size,  with  rather  line,  interrupter!  striations.  It  is  situattnl  al)Out 
midway  between  center  and  margin  of  disk,  and  in  the  larger  si)ecimens  is  nearly  completely  obscure*] 
by  protuberances  of  the  te!it. 

The  color  of  the  live  animal  varies  somewhat.  One  miHiium-size<l  individual  was  uniform 
vermilion  except  ambulacral  furrow,  which  is  yellow  ocher.  A  large  specimen  was  colore<l  as 
follows:  Papular  areas  <lull  brownish  or  reddish  gray  (a  sort  of  pinkish  sepia);  al>actinal  surface  of 
arms  with  6  or  more  dark,  or  brownish,  cross  bars;  the  tulx?rcles  of  lighter  bars  light  vermilion; 
on  the  dark  cross  bars,  deep  vermilion.  On  actinal  surface  no  barring  visible,  the  tubercles  and 
spines  Inking  all  bright  vermilion.     Suckers  of  ti:l)e  feet,  yellow. 

Localities:  Thirty-six  specimens  were  taken  at  the  following  loi'alities,  station  4024  with  9  being 

most  prolific. 

Record  of  hjcnlitie.<. 


Station. 


Localitv 


Depth. 


8847 Somh  roast  of  Mololcai 

3871 Auau  Channel  between  Maui  and  Lanai 

8872 do 

3876 : do 

3960 j  Vicinity  of  Layman 

3975 !  Necker  I«*land'Shoal 

8978.... 
4024..-- 
4K&\.... 
4016.... 
4062-.. . 
4146.... 
4159.... 


4160. 
416:/- 
4163- 
4161- 
4169- 
4170. 


Paihom*. 
23-24 
15-43 
4:j-32 
2H-I3 
10-19 
16-171 
32-WJ 
24-43 


Vicinity  t»f  Binl  Island 

Vicinity  of  Kauai 

Penguiii  Bank,  ^outh  coa.st  of  Oahu 2J^14 

West  coast  of  Hawaii 147-71 

Northeast  ci»ast  of  Hawaii K3-1 13 

Vicinuy  of  Bird  island '23-26 

do 30-31 


.do. 
.do. 
.do. 
.do. 
.d<». 
.do. 


31-39 
21-24 
24-10 
40-V, 
21 --22 
2t>-"27 


Nature  of  bottom. 


Sand,  slone!». 
Fine  white  sand. 
Yellow  sand,  pi'bble**,  coral. 
Sand,  jn^vel. 
Sand,  shells,  coral. 
Coarse  sand,  coral,  shells. 
Coral  sand,  foraniinitera.  rocks. 
C<wn«e  coral  sand,  furaminifera. 
Fine  coral  sand,  foraminifera. 
C4»ral  sand.  forHminifera. 
Coral,  volcanic  sand,  shells. 
C<^>arse  coral  sand. 

Coarse  coral  sand,  bniken  shells,  fora- 
minifera. 
Coral,  coralline. 
Coral. 

Do. 
Coral  .sand,  pebbles,  shells. 
Coral. 
Coral  sand,  foraminifera. 


1  have  compared  the  Hawaiian  spei-imens  with  2  full  grr»wii  examples  of  hradhi/i  from  the  Gulf  of 
California  an«i  a  specimen  of  rhiri/jt^rn  from  the  Fiji  Islands.  The  latter,  in  the  collection  of  the  Cali- 
fornia Academy  of  Seiences.  was  taken  bv  -\.  <  iarrett,  ami  is  laMed  MiiJiriniiit  snltnilo.^n  (Irav.  This 
example  is  considerably  different  from  any  of  the  Hawaiian  s|H?<Mmens.  The  rays  are  slenderer, 
meshes  of  the  skeleton  wider,  the  tral)ecuhe  slenderer.  an<l  the  trranulation  of  the  inte.irument  much 
finer.  There  is  a  me<lian  dorsal  row  of  spines,  whi<-h  are  widely  )>lared  J)eyond  the  middle  of  the 
ray  and  are  few  in  numl)er.  The  other  spines  are  all  relatively  l"nger  than  in  Hawaiian  sjxHnnens, 
with  the  exception  of  the  adambulaeral  armaturi'.  Tlie  trabecul.i-  have  numerous  small,  space<l, 
tubercles  which  aro  imt  swollen  and  crow<led  as  is  often  the  c^ise  in  the  Hawaiian  s|»ecimens.  On 
the  papular  areas  the  ^'ranuU*s  are  elonixateil  into  sh'»rt  spinelets  <»f  a  rasp-like  api>earance.  Furrow 
spinelets  are  11,  the  central  lon-jest,  and  the ')  mm  either  side  *rradiiate<l  in  lenirth,  the  laterals  being 
quite  short.  These  are  rather  more  deli<*ate  than  in  the  Hawaiian  examples,  and  decidedly  more  so 
than  in  tboee  from  the  Gulf  of  California. 
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In  hradUyi  from  the  last  locality  the  furrow  spinelets  range  from  6  to  10,  the  central  spinelets 
being  slightly  heavier  and  more  davate  than  in  the  Hawaiian  examples.  The  number  of  spinelets  is 
of  not  so  great  importance,  since  the  Fiji  example  of  ciangera  has  11  (occasionally  10),  while  an 
example  from  Mauritius  figureil  by  P.  de  Loriol  has  but  8  and  9.  There  are  no  medio-radial  spines  in 
adult  examples  of  hmdleyi  and  all  the  spines  appear  shorter  and  stouter. 

While  the  Hawaiian  examples  are  not  typical,  they  are  certainly  nearer  bradUyi  than  darigera. 
In  the  character  of  the  furrow  spinelets  the  specimens  are  nearly  intermediate.  Perrier  in  his  R<; vision 
des  Stell(^rides  refers  Hawaiian  examples  to  clavigera^  as  noted  in  the  synonymy,  but  later  in  the  same 
work,  under  Luidia  brensj)in(iy  says:  *'iSi,  comme  j'ai  quelques  raisons  <le  le  croire  lea  MUhroiiia  de 
Panama  et  des  Sandwich  sent  sp^ciiiquement  identique,  nous  aurions  done  deux  especes  d'Astiries 
communes ii  la  c6te  occidentale  d* Am^rique  et  aux  lies  Sandwich"  (p.  337).  Evidently  this  authority 
had  some  doubts  cH)ncerning  the  identity  of  the  Hawaiian  MUhrodiOy  and  changed  his  mind  after  pub- 
lishing the  first  part  of  his  work. 

To  arrive  at  any  satisfactory  conclusions  concerning  the  species  of  this  interesting  genus,  one  mart 
have  specimens  from  very  many  localities  throughout  its  range,  and  preferably  many  specimens  from 
each  locality. 

NOTES  ON    A    PECULIAR   SPECIMEN    OF    MITHRODIA. 

PI.  xxxvir,  fig»,  2.  8. 

There  is  one  specimen  in  the  collection  which  differs  so  widely  from  any  of  the  others  that  it  has 
not  been  included  in  the  foregoing  notes.  R=140  to  146  mm.;  r=33  to  37  mm.  R=3.8  to  4.4  r. 
Disk  rather  large,  rays  stout,  blunt,  subcylindrical,  heavy,  not  constrictetl  at  base,  but  on  the  contrary 
widening  a  little.  Breadth  of  ray  at  base  35  to  40  mm.  Interbrachial  angles  distinctly  rounde<i. 
The  ridges  which  are  so  conspicuous  in  the  other  specimens  are  scarcely  perceptible  in  this,  and  are 
very  much  smaller  and  more  numerous,  dividing  the  Ixnly  into  irregular,  very  much  smaller  and  more 
numerous  papular  areas.  While  in  ordinary  examples  these  trabeculte  are  thrown  into  irregular  and 
frequent  prominences,  in  this  specimen  the  whole  surface  of  the  body  is  covered  with  scattereti,  low, 
thimble-shaped  tubercles.  They  arise  abruptly  from  the  inconspicuous  trabeculae,  and  are  covered 
with  small  conical  sharp  granules  very  much  larger  than  the  tiny  granules  embedded  in  the  rest  of  the 
integument.  On  the  ai'tinal  surface  there  are  2  rows  of  these,  larger  than  the  rest,  which  correspond 
to  the  2  actinal  series  in  typical  specimens,  but  the  lateral  row  is  entirely  wanting.  The  spines  of  t'.e 
innermost  actinal  series — that  adjacent  to  the  actinal  armature  of  the  adambulacral  platee — ^are  more 
numerous  and  larger  than  those  of  the  outer  row,  which  are  almost  wanting  on  one  ray.  The  inner 
face  of  the  actinal  adambulacral  spines  is  entirely  covered  with  granules,  is  not  naked  as  in  typical 
s])eciniens.  There  are  8  spinelets  on  the  furrow  series.  Color  in  life,  dull  light  cinnamon,  pink  and 
maroon  at  ends  of  arms.  The  cinnamon  in  places  is  mottled  with  buff.  Actinal  surface  is  light 
pinkish  buff,  or  vi nacreous,  darkest  on  tubercles.  Ambulacral  feet  raw  sienna.  The  coloring  is  thus 
considerably  different  from  the  other  specimens. 

Yoimg:  There  is  a  young  example  which  seems  to  be  near  the  above  and  which  agrees  with  it 
very  well  in  most  particulars.  The  innermost  actinal  row  of  spines  is  very  regular  and  straight,  the 
spines  themselves  V)eing  shorter  than  those  of  the  adam})ulacral  series.  There  is  also  a  second  series  of 
less  numerous  ventro- lateral,  and  a  third  series  of  lateral  spines,  all  short,  in  addition  to  a  few  scattered 
on  the  dorsal  surface.  Actinal  adambulacral  spines  ami  dorsal  tul>ercles  as  in  adult.  R=38  mm  ;  r=12 
mm.;  breadth  of  ray  at  base,  14  mm. 

Localities:  Station  4147,  Bird  Island,  26  fathoms,  coral  and  coralline;  4158,  same  locality,  20-30 
fathoms. 

Whether  this  is  a  different  species  from  the  common  form,  or  only  a  freak,  I  am  unable  to  state. 
If  it  is  not  a  mere  variation  of  hnidleijif  it  would  apparently  represent  an  undescribed  species. 

Family  MYXASTERID/E  Perrier,  1894. 

MyxasieridjK  Perrier,  Exp«>dilIon«  8eientihqiie«  <lu  Travailleur  et  du  Tali'sman,  Echinodennes,  1894,  p.  177. 

Genni  A8THENACTI8,  new. 

Type  Ai<thttuirtiH  jHipi/raceH.i,  new  ppeoies. 

YisLVif  7,  long,  flexible.  Disk  fairly  large,  capable  of  inflation.  Actinostome  very  large  and  adam- 
bulacral furrows  wide.     Tube  feet  large,  in  2  series,  with  sucking  disk.^. 
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The  whole  abactinal  and  lateral  surfaces  cf  Ixxiy  are  pave<i  with  very  thin,  <lelicate,  papery  plates, 
of  a  peculiar  subcruoifonn  or  4-»obe<i  contoui  They  are  immerseil  in  thin,  touirh  integument,  and 
imbricate  s?trongly,  especially  on  sides  of  Ixxiy,  where  they  are  arranges!  in  fairly  regular  transverse 
rows.  Individual  plates  are  difficult  to  distinguish  until  the  integument  is  dry.  E^ch  plate  bears  a^ 
sheathed  tuft  of  spicules.     Papuhe  single. 

Adambulacral  plates  are  of  curious  shape,  set  somewhat  oblitjuely,  so  that  the  outer  alK)ral  pnx^ess 
of  each  plate  fit?  against  the  outer  side  of  the  sucv'ee< ling  plate.  Armature  consist*  of  an  oblique  trans- 
verse series  of  long,  slen<ler  spinules  divided  l)etween  2  adjacent  plates.  That  jxjrtion  of  the  comb 
nearest  furnjw  is  set  on  an  oblique  low  rid^re  uf  one  plate,  and  consists  of  7  spinelets,  while  the  outer 
part  of  series  stands  on  the  aboral  extension  of  the  adjacent  a<loral  plate  and  consists  of  3  spinelets, 
the  entire  10  Ijeing  united  to  their  tips  by  a  continuous  web.  The  outermost  spinelet  of  consecutive 
series  is  further  unitei  by  a  longitudinal  ventro-lateral  membrane  which  is  j)erforate<i  between  each 
adambulacral  series  of  spines. 

Mouth  plates  are  prominent  actinally,  of  the  Mi/xasfer  ty\n*,  with  a  prominent  l^ak  aborally,  and 
a  marginal  armature  unite<l  by  membrane. 

Madreporic  body  large,  not  multiple. 

This  genus  differs  from  MyxaMer  in  the  following  important  particulars:  In  the  peculiar  arrange- 
ment of  the  adambulacral  plates  and  their  spines,  each  transverse  series  of  the  latter,  although  uniteti 
by  membrane  as  in  Myxaster,  being  common  to  2  adjacent  plates;  by  the  presence  of  a  sort  of  actino- 
lateral  membrane  uniting  the  successive  adambulai>ral  series,  this  membrane  being  i>erforated;  abactinal 
and  lateral  plates  are  thinner  and  more  delicate  than  in  MitxaMer^  are  immersed  in  membrane,  and  are 
not  so  regular  along  medio-radial  region. 

Asthenactis  papyraceus,  new  species. 

PI.  xu  figs.  3.  3a. 

Ravs  7.     R=105  mm.;  r=15  mm.     R=7  r.     Breadth  of  rav  at  base  about  10-12  mm. 

Rays  long,  and  slender  throughout,  very  flexible,  tapering  from  a  fairly  narrow  base  to  an  attenuate 
extremity.  They  are  subcylindrical,  depressed  near  base.  Margin  of  ambulacral  furrow  roundetl. 
EHsk  fairly  large  and  ambulacral  furrows  fairly  witle.  Ambulacral  feet  in  2  series,  with  prominent 
sucking  disks.  Integument  like  parchment,  rather  thin  and  papery,  with  numerous  imbricating 
subcruciform  plates. 

Abactinal  an<l  lateral  walls  of  body  paved  with  very  thin,  delicate,  papery  plates  of  fair  size,  the 
4  processes  of  each  plate  having  roundeil  ends.  Those  at  the  si<les  of  Ixxly  are  arranged  in  fairly 
regular  transverse  rows,  and  are  rather  closely  imbricated.  Here  one  can  count  about  4  or  5  plates  to 
eath  transverse  row.  They  imbricate  in  such  a  way  that  the  upi)er  e<lge  of  a  plate  overlies  the  lower 
edge  of  that  jutt  above.  Their  form  and  arrangement  are  perhaps  best  shown  by  the  figure  (pi.  xl,  fig. 
3).  Over  abactinal  area  the  plates  may  be  described  as  stellate  with  4  obtu.se.  often  irregular  lobes. 
They  are  not  nearly  so  crowded  as  in  the  lateral  walls,  an<l  do  not  appear  to  be  regularly  arranged, 
although  they  still  imbricate  by  their  lobes.  Between  these  plates  single  small  papu he  emerge.  They 
are  very  inconspicuous,  and  are  present  also  between  some  of  the  lateral  plates.  All  plates  are  thin 
and  of  anembryonic  character,  and  their  outlines  are  difficult  todis<"ern.  When  prepared  and  examined 
un<ler  the  microscope,  they  are  seen  to  consist  of  an  open  <^lcareous  mesh  work  of  the  most  delicate 
desi'ription.  Each  plate  l>ears  a  tuft  or  brush  of  long,  delicate  spicules,  4  or  more  Xo  each  group,  the 
whole  united  by  a  delicate  sheath.  Spines  of  lateral  plates  are  situate*!  on  the  middle  of  upi)er  border 
of  plate.  Surrounding  the  conspicuous  anal  opening,  at  a  slight  distance,  is  a  circle  of  7  tufts,  radially 
situated,  and  laq^r  than  any  of  the  other?.  The  spinelets  or  spicules  are  very  delicate  in  all  these 
gr«>ups.  Each  has  a  deep  longitudinal  sulcus  running  its  whole  length,  in  the  bottom  of  which  are 
numenjus  |>erforations  forming  alx)Ut  2  series.  The  disk  is  marke<l  by  a  faint  gr<x)ve  extending  from 
each  interbrachial  angle  to  the  periproct.  The  whole  surface  of  the  IkkIv  is  covere<l  with  a  thin  mem- 
brane which  obscures  the  outlines  of  the  plates.  This  is  ct:>ntinut^l  up  over  the  groui^s  of  spines,  forming 
the  sheath  mentione*l  above. 

.\mbulacral  plates  fonn  a  roun<le<l  margin  to  furrow,  and  are  of  unusual  shaj^e.  E^ch  is  rounded 
on  its  exposes!  surface  and  sends  a  pnx^ss  alx)rally,  external  to  the  adjacent  al>oral  plate.  This  pro- 
t^ess,  which  is  we<lged  betwi»en  the  succeeiling  plate  and  the  first  row  ot  actinal  plates,  is  really  only 
the  expoee<l  surface  of  a  more  extensive  aboral  end,  overlaid  by  the  adoral  end  of  the  suct^eeding  plate. 
Its  greatest  peculiarity  lies  in  the  fact  that  it  bears  a  group  of  spinelets  which  form  a  continuous  series, 
not  with  the  furrow  spinelets  of  their  own  plate,  but  with  those  of  the  succeeding  plate,  to  which  they 
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stand  just  external.  Armature,  therefore,  consists  of  7  (becoming  6  at  about  middle  of  ray)  long, 
slender  spinulcs,  united  by  a  delicate  web,  forming  a  slightly  curved,  transverse,  oblique  series,  placed 
on  a  tumid  ridge  on  the  rounded  furrow  margin,  trending  from  the  aboral  furrow  side  outward  and 
adorud.  Inai^much  as  the  plates  are  set  obliquely  the  series  is  not  far  off  the  transverse  axis.  This 
series  is  imme<liately  continueil  on  the  aboral  pn>cess  of  the  adjacent  adoral  plate  in  2  or  3  long  slender 
spinules,  also  placed  obliquely.  The  spines  of  the  two  series  are  united  from  base  to  tip  by  a  single, 
continuous,  delicate  web.  On  the  proximal  portion  of  rays  (the  distal  part  being  too  injured  to  verify 
the  stnicture  there)  the  outer  groups  of  spines  of  successive  plates  are  united  by  a  delicate  longitudinal 
membrane,  as  shown  in  the  figure  (pi.  xl,  fig.  3a).  This  membrane  is  perforated  between  successive 
transverse  s(»ries,  and  extends  across  interbrachial  area  just  behiml  mouth  plates,  there  being  also  a 
perforation  at  the  outer  end  of  combineti  dentary  plates.  The  spines  of  inner  or  marginal  series 
decrease  in  size  towanl  aboral  end  of  series,  the  last  or  inner  spinelet  being  short  (1  to  1.5  mm. ).  The 
longi'st  spines  are  about  5  or  6  mm.  in  length.  Outer  series  is  sul^equal  or  slightly  longer  than  longest 
inner  spines. 

Mouth  plates  prominent  actinally,  and  triangular  in  shape,  something  like  a  plowshare.  Each 
rises  towani  a  perfectly  straight,  nieilian  suture  to  form  a  prominent  keel.  Edge  of  plate  toward 
actinostoine  is  broad,  faintly  convex,  and  ]>ro<luceil  just  a  trifle  at  the  median  suture.  The  outer  end 
of  the  combined  pair  is  alw:)  prolongwl,  so  that  it  overhangs  interbrachial  area.  Margin  adjai'ent  to 
furrow  very  short,  concave,  and  high  in  furrow.  Distal  (adambulacral)  margin  concave,  the  suture 
slightly  raised,  so  that  a  broad  furrow  is  present  between  the  first  adambulacral  and  the  smooth  actinai 
face  of  plate.  Armature  consists  of  a  series  of  6  spines  and  spinelets  on  margin  toward  actinostome. 
The  inner  3  or  4  are  rather  long,  reiiching  nearly  to  outer  end  of  plate,  and  are  united  by  a  web.  The 
outer  2  or  3  are  very  short.  On  the  short  margin  adjacent  to  furrow,  near  the  shorter  marginal  spine- 
lets,  are  2  upright  spinelets  about  the  same  length  as  the  latter.  The  general  sur&tce  of  tbe  plates  is 
quite  smooth,  and  the  spines,  as  well  as  those  of  the  adambulacral  plates,  are  similar  in  structure  to 
the  abactinal  spines  already  described,  although  nmch  larger  and  stouter.  They  are  nevertheless 
very  delicate,  and  break  almost  at  a  touch. 

Madreporic  body  large,  convex,  subcircular,  very  fragile,  situated  rather  nearer  center  of  disk  than 
midway  to  margin.  Striations  are  obscure  and  very  irregular.  Ambulacral  plates  are  large,  with 
very  broad  ends,  the  upjwr  ends  esi>ecially  flaring.     The  apertures  between  the  plates  are  large. 

Color  in  life,  dull  pinkish  ("salmon  pink"). 

Ix>cality:  Station  4157,  vicinity  Bird  Island,  762-1, (XX)  fathoms,  white  mud,  foraminifera,  rocks; 
bottom  temperature  38°.     Type  no.  21183,  U.  S.  National  Museum. 

Family  PTERASTERII)/E  Pcrrier,  1875. 

Pterajjterida;  Perrier,  Ri5vision  de  la  (:<>ne<*lion  do  Stoll«>ridos  du  Mubt'um  d'Histoire  Naturelle  de  Paris,  1875,  p.  881. 

Keif  to  IldH^tUan  genera  of  PternMrricUe. 

a.  Armature  of  adambulacral  plates  forming  transverse  combe,  the  spines  being  united  by  a  web. 
Actinolateral  si>incs  forming  a  free,  inde{)emlent  lateral  fringe;  not  merged  in  the  actinai  floor; 

supradorsal  membrane  with  nmscular  fibrous  bands Pteraktsr 

(t(i.  Armature  of  adambulacral  plates  not  forming  transverse  combs.    Spines  independent,  not  united 
by  a  web. 
h.  Niiiamental  cavity  spacious.     Sui)radorsal  mem})rane  well  developed;  spinelets  of  paxillie  not 

j»rotru(lin^  through,  but  supi)orting  the  membrane Hymenasteb 

/>/>.  NidauKMital  cavity  small;  supradorsjd  membrane exceetlingly  thin;  muscle  fibers abeent  or  rudi- 
mentary. Spinelets  of  paxilhc  fascicular,  protruding  a  grt»at  portion  of  their  length  naked 
through  the  membrane.     Size  small Benthastkr 

Oenni  PTERA8TEB  Miiller  and  Trotohel. 

J*ttriu<trr  Miillor  aiwl  Trow.-lu-l,  System  dcr  Asirriden.  1HI2.  p.  12S.    Type,  Astrricu  mUUariM  O.  F.  Miiller. 

Pteraster  reticulatus,  new  species. 

PI.  XXXVIII.  rtKS.  5.  5»i;  pi.  XXXIX,  figs.  1,  2. 

Marginal  contour  stellate.  Interbrachial  arcs  angular.  R=39  mm.;  r=23  mm.  R=1.7  r. 
Bn>a<lth  of  ray  at  ba.^c  al>out  equal  to  r.  Disk  not  high.  Abactinal  surface  rounded,  sloping  gradoally 
to  ti])  of  ray.     Sides  of  rays  straight.     Actinai  surface  sunken  toward  actinostome. 
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Sapradorsal  membrane  thin  but  muscular;  whole  surface  densely  beset  with  the  tipe  of  ijaxillse 
spinelets,  which  are  very  prominent  though  slender.  Pedicels  of  paxilhe  are  rather  lonj^r  than  the 
8pinelet«f  of  which  there  are  about  10  widely  radiating  to  each  groiip.  There  are  apj^rently  no 
spicules  present  in  the  membrane,  which  is  marke<i  off  by  a  meshwork  of  muscular  bands  into  polygo- 
nal or  roundish  areas.  In  the  type  these  Iwinds  are  not  at  all  conspicuous;  in  fact,  are  rather  indistinct, 
but  in  a  s|)ecimen  from  illation  3472  they  are  very  well  marke<i.  In  thissjiecimen  each  area  is  .^lightly 
sunken,  and  i*  further  broken  up  by  the  protnidiuir  ti|»s  of  {>axill<e  spinelets,  from  which  radiate 
numerous,  much  smaller,  irregular  til>ers.  On  disk  there  are  alw^ut  a  dozen  large  spiracula  to  each 
area,  but  on  rays  they  are  much  less  numerous.  Os4-ular  orifice  large,  but  not  conspicuous;  surrounded 
by  spines  imbeddeil  in  membrane. 

Ambulacral  furrows  narrow.  Tulx»  feet  in  2  rr>ws,  with  no  tendency  towani  qua<lriserial  arrange- 
ment. Armature  of  a«lambulacral  plates  consi.«ts  of  a  transverse  series  of  6  or  7  spines.  The  innermost 
spinule  is  short  and  slender,  alx>ut  one-half  the  length  of  the  next,  and  is  placed  a  little  alx)rad  to  the 
remainder  of  comb,  whirh  thus  api>ears  to  curve  slightly  at  furrow  end.  l-Iach  succee<ling  spine  is 
considerably  longer  than  the  last,  the  outermost  l)eing  alK>ut  one-lialf  the  length  of  adjacent  actino- 
lateral  spine,  on  the  proximal  portion  of  ray,  but  considerably  more  than  one-half  on  distal  jwrtion. 
All  railiate  and  are  joined  by  a  thin,  semi  transparent  membrane,  with  shallow  emarginations  l>etween 
the  tips  of  the  spines.  The  web,  after  passing  the  outermost  spine,  is  joined  to  the  actinolateral  mem- 
brane (or  the  web  of  the  actinolateral  spines)  somewhat  alx>rad  to  that  lateral  spine  corresponding  to 
the  plate.  The  adambulacral  web  of  the  first  plate  is  confluent,  just  external  to  mouth  plates,  with 
web  of  first  a<lambulacral  of  adjacent  series.  Segmental  apertures  are  small.  Aj)erture  papilla  small, 
**  jawbone-8hai>e<l,"  articulated  by  broader  end,  and  free  on  aboral  margin. 

Mouth  plates,  with  a  broad,  free  margin.  Marginal  spines  6  or  7,  the  innermost  tai)ering,  exceed- 
ing the  interradial  dimension  of  plate  in  length,  and  reaching  l>eyond  center  of  actinostome.  The  next 
spine  is  shorter  and  murh  slenderer,  while  the  remainder  of  series  rapidly  decreases  lx)th  in  length 
and  calil>er.  The  first  4  spines  free,  but  membrane  tipfHxl;  fifth  and  sixth  usually  united  by  a  web- 
Irregularity  exists  in  that  it  is  occasionally  the  second  and  third,  or  the  third  and  fourth,  which  are 
united  by  membrane.  On  actinal  surface  is  a  robust  spine,  slightly  longer  and  much  stouter  than  the 
largest  marginal,  tai^ering  and  pointe<l,  sheathed  in  membrane,  free,  and  directs!  outward  away  from 
actinostome.  In  a  smaller  specimen  this  spine  is  relatively  larger,  clnb-shai>ed,  trans|>arent,  pinkish 
in  color  and  crystalline  in  luster. 

Actinolateral  spines  are  very  slender,  rather  long,  the  lateral  fringe  extending  Ijeyond  the  margin 
of  test.     Actinolateral  membrane  plane,  wide. 

Color  in  alcohol,  faded  pinkish  gray  to  yellowish  gray. 

Lxx-alities:  Tyj^e  (no.  21184,  U.  S.  National  Museum  i  from  station  3867,  Pailolo  Channel,  lietween 
Maui  and  Molokai  islands,  284-2V^0  fathoms,  fine  sand  and  mud;  l>ottoin  tem|>erature.  43.8-44°;  2 
specimens.  Taken  also  by  the  AHMitrosjt  in  1891,  :i472,  south  coast  of  Oahu,  295  fathoms,  fine  white 
sand;  3476,  same  lociility,  298  fathoms,  same  bottom;  1  sj^ecimen  each  haul. 

This  species  is  characterizes!  l>y  the  reticulate<l  supradorsal  membrane,  by  the  numerous  and 
prominent  spinules  of  the  alNU'tiiial  faxilUe,  which  give  a  very  roughene<J  ap|>eardn  e  to  the  surface  of 
the  supradorsal  membrane,  and  by  the  armature  of  the  adamnulacral  plates  and  mouth  plates.  The 
gpinesof  th*^  mouth  platesare  not  webljed,  except  2  very  small  lateral  marginals.  The  s|>ecies  appears 
to  resemble  most  ntntrly  Pternj<ifr  ^tmlMirulatnjt  Sladen,  from  which  it  differs  in  the  details  of  the 
adambulacral  spinulation,  the  armature  of  the  mouth  plates,  ami  to  a  K^ss  extent  in  the  details  of  the 
dorsal  surface. 

Genus  HTMEHA8TEB  Wyrille  Thomson. 

Hymentutrr  Wyville  Thomson.  The  Depths  of  the  Sea.  London.  l^Tl  |».  120.     Ty[»e.  Ibjiittnuftfr  p^Uucidus  Wyville  Thoin.*on. 

Hymenaster  pentcigonalis,  new  s{>ei-ies. 

PI.  xxxviii.  fiKs.  r..  Ga-h.  j.l.  xi..  fiff  2   \A.  xli.  fig.  1. 

Marginal  contour  nearly  pentagonal.  No  interbrachial  arcs  in  f>erfecl  spe<-imen,  the  sides  Ijeing 
fairly  straight.  R=80  mm.;  r=*iO  mm.  R  =  l..'^3  r.  Aba<*tiiial  area  nearly  flat,  or  probably  in  life 
slightly  convex  when  the  tissues  are  fully  exjjande*!.  Actinal  area  plane.  Margin  rather  thick  and 
fleshy,  irregularly  scallop€<l  (probably  due  to  unequal  shrinkage). 
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Supradorsal  membrane  thick,  soft,  fleshy,  and  nearly  opaque  in  alcohol.  It  is  irregularly 
wrinkle<l,  very  probably  due  to  shrinkage  in  alcohol,  and  in  consistency  resembles  the  bell  of  a  tough 
jellyfish.  Scattered  rather  widely  along  the  radial  areas  are  a  number  of  prominent,  soft,  pointed 
papillie.  In  the  type  these  are  almost  wanting,  or  are  at  least  very  short,  but  in  2  other  speci.iiens, 
which  undoubtedly  belong  to  this  species,  they  attain  the  length  of  about  8  mm.  Their  size  depends 
somewhat  upon  the  degree  of  contraction  of  the  dorsal  membrane  surrounding  them.  There  are 
about  30  to  40  to  eat;h  radius,  in  the  specimen  on  which  they  are  best  developed,  and  2  or  3  stand  in 
the  interradius  near  the  oscular  valves.  Each  has  a  very  slender  paxilla  spinelet  running  its  whole 
length.  From  the  outside  these  paxilla  spinelets  are  scarcely  perceptible,  as  they  are  excee<lingly 
delicate.  If  the  actinolateral  membrane  is  carefully  removed  they  may  be  seen  springing  from  the 
very  rudimentary  almctinal  membrane  or  true  Ixxly  wall.  Eac-h  paxilla  consists  of  a  slender,  cylin- 
drical, basal  portion,  the  summit  of  which  is  slightly  enlarged  to  afford  articulation  for  4  extremely 
delicate,  long,  bristle-like  spinelets  unite*!  by  membrane,  which  enter  the  supradorsal  membrane  and 
radiate  widely  apart,  inil)edded  in  the  tissue.  Occasionally  there  are  5  in  the  larger  fascicles  on  the 
lateral  and  proximal  portions  of  the  radial  areas.  It  is  one  of  these  slender  spinelets  which  is 
imbedded  in  the  papilla  and  extends  to  its  tip.  Not  all  the  paxillar  fascicles  have  papilla?  corre- 
sponding to  them.  The  paxillw  are  well-spaced  and  extend  in  2  irregular  series  along  each  side  of  the 
median  radial  line,  thc^se  of  the  outer  series  being  largest.  All  diminish  in  size  toward  extremity  of 
area.  No  specialized  bands  of  muscle  in  the  supradorsal  membrane.  Spiracula  microscopic,  very 
inconspicuous  and  impossible  to  detect  without  strong  magnification;  confine^l  to  small,  elongated, 
irregular,  or  substellate  groups,  of  25  or  even  more,  which  are  widely  scattered  among  the  papillte. 
Oscular  orifice  large.  Valves  bro  id,  nearly  truncate,  fan-shaj^ed,  all  united  by  a  web.  Spines  slender, 
numerous  (18-19),  about  10  or  11  mm.  long,  springing  from  a  fan-shaped,  triangular  basal  piece,  with 
a  curved  margin  (about  6  mm.  wide)  for  the  attachment  of  spines. 

Ambulacral  furrow  wide  (8-12  mm.),  narrowing abniptly  toward  extremity;  shallow.  Armature 
consists  of  2  slender,  tapering,  sharp  spinules  close  together  in  a  longitudinal,  often  a  trifle  oblique 
series,  on  tumid  furrow  margin.  Adoral  spinule  is  slightly  the  longer,  although  near  base  of  ray  it 
may  be  shorter.  Both  are  sheathed  in  membrane,  which  is  not  evident  except  at  tip,  where  there  is  a 
sort  of  fleshy  thickening,  extending  slightly  l)eyond  extremity.  Distal  plates  of  series  (usually 
beyond  middle)  have  only  1  spine.  Rarely  a  few  scattered  plates  in  proximal  portion  of  series  have 
but  1,  ait«<>,  and  the  first  plate  usually  3.  iSegmental  apertures  small;  aperture  papilla  (the  spinule 
standing  directly  in  front  of  each  aperture  and  acting  as  a  valve  to  close  it)  of  fairly  large  size,  rather 
broadly  suboval,  investe<l  with  a  pulpy  membrane.  A|)erture  papilla  of  the  first  adambulacral  plate 
is  multifid,  and  is  immersed  in  the  actinolateral  membrane,  for  which  it  acts  as  a  sort  of  support, 
imme<liately  Ijehind  the  combined  mouth  plates. 

Mouth  plates  large  and  broad,  with  a  prominent  keel  at  the  interradial  junction  of  the  plates. 
The  outer  end  of  the  combined  pair  is  most  prominent,  forming  a  sharp  point  which  projects  upward 
when  the  gj>ecinien  is  laid  on  its  back.  The  inner  end  also  forms  a  beak  pointed  toward  the  actino- 
stome.  Armature  consists  of  a  marginal  stories  of  5  sharp,  slender  spinules  on  the  lateral  flange. 
Rarely  a  sixth  spinule  is  added  adjacent  to  the  first  adambulacral.  A  membrane-invested  spinelet 
similar  to  and  homologous  with  the  aix'rtiire  papilhe  stands  just  external  to  the  innermost  of  the 
marginal  spinelet**.     Rarely  an  acicular  spinelet  stands  on  the  general  surface  of  the  lateral  flange. 

Actinolateral  npines  long,  slender,  and  rather  closely  placed,  about  40  to  50  in  number. 
Actinolateral  membrane  translucent. 

Madrcporic  Inxly,  as  seen  through  the  dorsal  osculum,  is  large  and  very  convex. 

Color  in  life,  light  rose  ))ink. 

Localities:  Tyj>c  (no.  21185,  U.  iS.  National  Museum)  from  station  4090,  northeast  approach  to 
Pailolo  Channel,  between  Maui  and  Molokai  i.slands,  304-.'K)8  fathoms,  fine  gray  sand;  bottom  temp. 
43.8°.  Taken  also  at  3911,  tionth  coast  of  Oahu,  337-3.S4  fathoms,  fine  gray  sand  and  mud;  3914, 
289-292  fathoms,  gray  sim<l  and  mud,  same  locality  ((>  specimens). 

This  8j)ecies  is  characterizc<l  by  the  shape  of  the  disk,  the  generally  fleshy  character  of  the 
supradorsal  integument,  by  the  miscroscof>ic  spiracula,  and  by  the  armature  of  the  adambulacral  and 
mouth  plates,  it  most  nearly  n*seinbles  Ili/menastf-r  carnoxus  Sladen,  from  off  the  west  coast  of  South 
America  ( l,r)()0  fathoms),  from  which  it  iliffers  in  the  number  and  distribution  of  spiracula,  character 
of  abactinal  surface,  shape  (»f  disk,  armature  of  adambulacral  and  mouth  plates,  and  probably  also  in 
having  weaker  i)axilhe  spinelets. 
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Oenna  BEHTHA8TEB  Bladen. 

BentJuuter  Sladen,  Joum.  Linn.  Soc.  Lmdon  (2JooI.).  vol.  xvi,  1882,  p.  242.    Type  Benthtuter  tctjriUe-thomfoni  Sladen. 

Benthaster  eritimus,  new  npeoies. 
PI.  XXXVIII,  fig.  7:  pi.  XL,  fig>.  1,  la-b. 

Marginal  contour  subetellate,  interbrai-hial  art";?  wide,  angular,  and  only  moderately  indented. 
R  =  10.5  mm.;  r=6  mm.  R=l-7o  r.  Rayjr  taper  gra<lually  from  a  broad  ba^e,  tips  upturne<l. 
Abaotinal  surfacv  slightly  (X>nvex,  rather  depres»e<^l.     Actinal  .«urface  slightly  convex. 

Supradorsal  membrane  ig  very  delic*ate,  transparent,  appearing  scarcely  more  than  a  film.  It  is, 
however,  remarkably  resistant,  and  when  examine*!  under  the  microscope  by  tninsmitte<l,  or  even 
reflected!  light,  small  mus<-le  fil)ers  can  be  distinguished  meandering  through  the  membrane,  forming 
an  illy  define<l  net  work.  There  are,  besides,  small  spiracula  (?)  scattere<l  here  and  there.  Each 
appears  to  l>e  surrounde<i  by  a  thickening  of  the  membrane,  making  the  ai>erture  well  defined  when 
the  membrane  is  examine<l  by  transmitte<l  light.  But  on  account  of  the  small  size  of  the  animal,  these 
spiracula  are  quite  microscopic,  and  are  impossible  to  distinguish  except  in  a  strong  light.  It  is  barely 
possible  that  they  are  apertures  through  which  the  spines  of  the  paxilla?  protrude  (the  spines  having 
been  broken),  but  this  is  in  no  wise  probable  from  their  numbers  and  position.  There  is  not  more 
than  1  to  an  indefinite  mesh  of  the  muscular  reticulum,  but  they  do  not  occur  in  all  the  meshes.  The 
membrane  can  scarcely  be  called  spongiform,  the  term  use<l  by  Sladen  in  describing  B,  ^njvUU-thomjsoni 
and  B.  p^nfilcillatnjt,  for  it  is  thin  and  of  uniform  thickness  throughout.  Paxilhe  are  fairly  numerous 
and  are  well  spaced.  Pedicels  are  long  (for  genus),  slender,  and  delicate,  springing  from  delicate 
cruciform  plates  with  long  processes.  Pedicels  on  disk  (1.75  mm.  long)  are  about  one-half  the  length 
of  spinelets.  The  latter  are  relatively  long,  delicate,  glassy,  about  8  to  10  to  each  paxilla  of  disk,  and 
about  5  on  outer  part  of  ray.  They  are  swollen  slightly  at  base  for  articulation  to  tip  of  pedicel,  nuliate 
slightly  apart,  and  protrude  for  the  greater  j>art  of  their  length  beyond  the  supradorsal  membrane. 
Each  spinelet  appears  to  be  perforated  along  its  entire  length  by  minute  holes,  and  to  be  made  up  of  3 
rods  coales<-ed,  so  that  a  cross-sei*tion  would  appear  trilobate. 

Cruciform  plates,  from  which  the  pedicels  spring,  have  remarkably  long,  slender  processes,  which 
are  usually  une<|ual.  There  is  no  tendency  for  them  to  become  rotund  or  scjuamiform.  Oscular  orifice 
is  large.  The  ** valves"  are  large,  radial  in  pi>silion,  the  pe<licel  much  enlarge*!,  and  expandei!  at 
the  top  as  in  IItjmena»ter.  A  muscle  liand  joins  the  crests  of  the  pe<!icelsas  asort  of  sphincter.  Spine- 
lets  many,  arranged  on  the  expanded  top  of  the  valve  pe<licel  in  about  3  series.  Papula?  are  large, 
full,  biloliate  or  trilobate,  pulpy  sacs,  constricte<i  at  the  base,  few  in  numl:>er,  and  are  situated  on 
either  side  of  the  ray  near  the  base.  Just  external  to  one  of  the  valve  ossicles  is  the  small,  incon- 
spicuous, madreporic  Ixxly.     Anal  opening  prominent. 

The  **superomarginar*  plates  are  re<luced  to  2,  which  form  anarch  over  the  terminal  tentacle 
and  are  arme<]  with  a  tuft  of  numerous  spinelets.  They  appear  to  be  smaller,  or  at  least  to  extend 
not  so  far  orad  as  in  the  other  2  sf)ecies. 

Adambulacral  furrows  are  wide.  Tube  feet  large,  in  2  series.  Armature  of  adambulacral  plates 
consists  of  a  series  <jf  5,  long,  slender  spinelets,  which  are  investcil  by  an  excee<lingly  delicate  mem- 
brane. They  are  placed  along  the  furrow  margin,  often  somewhat  obliquely  on  account  of  the 
obliquity  of  the  plate  itself.  The  longest  spinelets  reach  across  the  furrow.  They  decrease  in  length 
towanl  thealx»ral  end  of  the  series,  the  outermost  l)eing  much  shorter  than  the  other  4,  which  are 
not  greatly  different  in  length.  Segmental  apertures  are  apparently  absent,  but  a  flatteneil,  short, 
lance<jlat€^acuminate  spinelet,  devoid  of  any  i>erceptible  membrane,  stands  on  the  actinal  surface  of 
the  plate,  and  is  l>ent  outwani  over  the  actinolateral  membrane.  This  spinelet  is  enlarged  on  the  first 
adambulacral  plate,  is  flat,  thin,  and  irregularly  multifi<l.  It  is  lo<lged  in  the  actinolateral  membrane 
just  external  to  the  mouth  plates,  and  seems  to  serve  as  a  support  for  the  membrane. 

The  mouth  plates  are  of  the  HtjmeunMer  type.  They  are  proniijient  attinally  and  aborally. 
Armature  as  follows:  1 1  >  2  slender  spinelets  on  actinal  surface  of  plate  near  nie<iian  suture,  the  outer 
slightly  farther  from  the  suture  than  the  inner.  (2)  ()n  the  margin  near  the  suture,  2  slender  spine- 
lets, the  outer  of  which  is  al>out  one-half  the  length  of  the  inner,  which  stands  in  a  linear  series  with, 
and  is  exactly  similar  to  the  innermost  actinal  spinelet.  Two  much  smaller  spinelets  s-tand  on  a 
slight  lateral  flange  of  the  plate  and  are  usually  directeti  into  the  mouth  of  the  ambulacral  furrow. 
All  the  spinelets  are  tapering  and  sharp,  and  the  larger,  at  least,  are  encased  in  a  delicate  membrane 
which  is  only  evident  at  the  tip. 
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Actinolateral  spines  rather  widely  spaced,  the  fifth  or  sixth  from  the  mouth  plates  being  longest 
They  extend  beyond  edge  of  Ixxiy,  and  there  are  18  to  each  side  of  a  ray.  Actinolateral  membrane 
transparent,  finely  and  irregularly  marked  by  fibers,  much  after  the  manner  of  the  supradorsal  mem- 
brane.   There  is  a  lateral  fringe,  which  extends  a  short  distance  beyond  the  maigin  of  the  body. 

Color  in  alcohol,  translucent  yellowish  gray. 

Locality:  Station  3824,  south  coast  of  Molokai  Island,  222-498  fathoms,  coral,  broken  shells; 
bottom  temperature,  49.5®;  1  specimen,  type  no.  21186,  U.  S.  National  Museum. 

BerUhasler  is  an  exceedingly  rare  type,  the  other  2  si>ecie8  having  been  dredged  by  the  CfuUletigrr, 
BeuUiaster  wyville-ihomwiii  was  taken  in  2,900  fathoms  in  the  mid-north  Pacific,  between  Yokohama 
and  San  Francisco,  near  the  meridian  170°  E.,  from  red  clay.  B.  penicillattu  came  from  off  the  north 
coast  of  New  Guinea,  southwest  of  the  Admiralty  Islands,  1,070  fathoms,  blue  mud.  It  is  somewhat 
remarkable,  therefore,  that  the  i>resent  fonu  should  have  come  from  not  nearly  so  great  a  depth. 

Benthcuter  eritimus  differs  in  several  respects  from  the  2  other  members  of  the  genus.  In  the  first 
place  the  nidamental  cavity  is  more  si)acious,  and  better  developed,  as  the  pedicels  of  the  dorsal 
paxillte  are  rather  long,  and  thus  support  the  supradorsal  membrane  well  above  the  true  abaetinal 
wall  of  the  bo<iy.  The  membrane  apx)ears  to  Ih'  plentifully  supplied  with  muscle  fibers,  which  form 
a  sort  of  reticulum,  although  they  are  rather  simple  in  structure.  Spiracula  are  present,  especially 
over  the  region  of  the  bilobate  or  trilobate,  fleshy  **i>apulie  **.  These  spiracula  are  said  to  l>e  alisent 
in  the  2  other  species.  The  spinelets  of  paxilhu  are  rather  fewer  in  number.  Adambulacral  armature 
consists  of  5  furrow  spines  and  an  aperture  papilla.  lateral  fringe  is  present.  Maiginal  plates  are 
much  reduced  and  are  confined  to  the  extreme  tip  of  the  ray. 

Order  FORCIPILATA  Perrier. 
Family  Z0R0ASTER1D.€  Sladcn,  1889. 

ZoroajBtcridse  Sladen,  Report  on  the  AHteroidea  collec'tcd  during  the  Voyage  <»f  H.  M.  S.  ChaUmger,  etc.,  Zool.,  toI.  xxx. 
18S9.  p.  416. 

Oenai  Z0B0A8TSB  Wyyille  Thomson. 

Zoroaster  WjrvlUe  Thomson,  The  I>epthH  of  the  Sea,  1H73,  p.  154.    TyjH*  Ziiro(i$ter  fulgent  Thomson. 

Zoroaster  spinuloaus,  nt^w  sfiecies. 
PI.  XXIV,  fig.  3;  pi.  xu,  fig.  2:  pi.  XLir,  flgM.  5,  6. 

Rays5.  R=I18  mm.;  r=Il  mm.    R=10.7r.    Breadth  of  ray  at  hase,  12 mm.    R=10.6r  to  14.3r. 

Rays  very  long  and  slender,  siibcylindric^l,  tajHTinj;  gradually  to  a  prolonged,  finely  pointed 
extremity.  Abaetinal  Hurfa<-e  ar(he<l,  with  very  evident  lateral  faces  to  rays.  Edges  of  furrow  timiid. 
Disk  small,  slightly  tumid,  center  rather  higher  than  the  metiian  ridge  of  rays.  Interbrachial  angles 
extremely  acute. 

The  calcareous  skelet^ni  of  whole  tei?t  is  comix>t<e<l  of  roughly  diamondnshaped  or  slightly  lobed 
hexagonal  plates,  all  with  roundtni  ooriierp,  arrangeil  in  i)erfei*tly  regular  longitudinal  and  traiisven*e 
rows.  Mwiian  radial  sfries  is  (•oiiiik>8ihI  of  the  largest  i)lates  of  ray,  while  those  of  the  disk  are  largest 
of  all.  Their  arrangement  (which  is  to  be  r^ganUnl  as  of  gi»neric  rather  than  specific  importance)  is  as 
follows:  Surrounding  a  Hcallo|KMl,  dorsocentral  plate  are  5  nulially  situated  infrabaaals  of  about  the 
same  size.  An  txld  plate  may  l)e  pn»stMit  lx?twi»en  1  or  2  imirs  of  these.  Outside  of  infrabasals  are  the 
interra<lially  placed,  much  larger,  oblong  Imsaln,  one  of  which  has  the  madreporic  lx)dy  at  its  outer 
eilgo.  Ont'^ide  of  and  alternating  with  then.'  are  5  primary  radials  alx)ut  the  same  size  as  the  basals. 
Pr(x^e<ling  outward  fn>ni  each  primary  radial,  along  the  median  line  of  ray,  is  a  regular  longitudinal 
series  of  plates,  tumid  or  tul)erculated,  hexagonal  in  general  form,  but  with  each  edge  of  the  hexagon, 
especially  that  on  either  side,  indentwl,  giving  a  shield-8hape<l  appearance.  On  each  side  of  the  radial 
serit^s  is  a  jiarallel  ad  radial  row  of  smaller  i>lateH  which  is  succet»de<l  by  another  parallel,  somewhat 
larger  series  of  ))lat(>s,  slightly  tumid,  and  forming  a  faint  ridge  at  junction  of  lateral  and  abaetinal 
fares  of  my.  The  e^lges  of  these  i)lates  and  those  of  the  radial  series  overlie  the  adradials.  Between 
this  marginal  series  and  the  adambulacral  plates  are  5  additional,  perfectly  regular,  longitudinal  series, 
the  j>lates  of  which  likewise  form  regular  transverse*  series  with  the  marginals,  there  being  thus  6  plates 
to  eae-h  transverse  series  beyond  the  adradials.     The  lower  end  of  the  platofl  of  each  lateral  series, 


TH£   STABITISHES   OF  THE   HAWAIIAN    ISLANDS.  1103 

inclu<lin^  tlie  niarigiiuil,  overlies  the  upper  end  of  thoee  of  the  next  seriee  below,  while  the  aboral 
e<i^  of  k^i'h  plate  underlies  the  adoral  ed^re  of  the  8uc(*eedin};  plate  in  a  longitudinal  eeries.  At  base 
of  ray  nuist  of  the  lateral  venes  are  confineil  to  side  of  my,  only  the  lowermost  taking  any  part  in  the 
actinal  !?urfa(.*e,  but  toward  the  middle  of  the  ray  the  latter  series  gradually  diminishes  in  size  and 
ends,  and  the  8etK>nd  series  is  atljacent  to  the  adambulatrrals.  In  outer  third  of  ray  second  series  dies 
out,  so  that  then  only  3  series  inter\'ene  lietween  the  n)an;inals  and  a<Iambulai'rals.  All  of  the  plates 
are  very  slightly  i^jnvex,  and  the  2  Itnvermost  series  are  slightly  smaller  than  the  3  upper,  all  of  which 
are  a  trifle  smaller  than  the  (supero-)  marginal  series.  Papuhe  are  in  regular  rows  between  sui-eessive 
series  nf  plates,  single,  except  near  l>ase  of  ray,  where  there  may  be  2  or  3  to  a  pore.  Surface  of  all 
plates  is  covere«l  with  numenms,  delii-ate,  short,  papilliform,  spinelets,  each  investe<l  by  a  thin  mem- 
braneous sheath,  which  is  frefjuently  swollen  to  resemble  a  slender  miniature  Iwirley-grain.  These 
spinelets  are  articulat(*il  to  granular  protulx'rances  on  the  surface  of  plati*s,  an<i,  though  numerous, 
are  »lislinctly  spaced.  They  form  a  nither  coarse  nap  all  over  the  surface.  The  medioradial  plates 
are  submammilate<l,  and  surmounte<l  by  a  short,  stumpy,  conical  spine.  In  extreme  cases  there  is  a 
definite  carinate  ridge  along  the  medioradial  line,  each  plate  being  surmounted  by  1  to  3  short,  cylin- 
drical, blunt  spines  or  tulx^rcles.  Sui)en>marginal  plates  are  not  prriminently  mammilated  as  in  the  Z. 
diomediv  type.  In  neighVH)rhoo<l  of  papuhe  are  small,  very  inconspicuous,  forficiform  pedicellarise 
scattered  among  the  spinelets.     They  are  larger  and  more  numerous  at  base  of  rays  and  on  disk. 

The  siiperomarginals,  and  plates  of  all  interme<liate  series  between  them  and  adambulacrals,  each 
bear  a  delic*ate  central  spinule  much  longer  than  the  surrounding  miliary  spinelets.  These  spinelets 
dimish  in  size  towanl  adambulacral  furrow.  They  are  usually  bent  upward,  appres8e<l  to  side  of  ray, 
and  are  articulateil  to  a  granular  boss  on  the  plate,  being  surrounded  by  a  numljer  of  miliary  spinelets 
and  fseveral  small  pe<licellariie. 

VjBuk'h.  alternate  adambulacral  plate  is  develofied  into  a  prvniinent  ridge,  which  extends  into 
furrow,  and  se|>arates  neighlwring  tube-feet.  The  other  plates  do  not  have  such  a  ridge.  Arma- 
ture consists  of  4  rather  long,  cylindrical,  tapering  spines,  2  directed  into  furrow  and  2  standing  on 
ai-tinal  surface.  On  distal  half  of  ray  the  outer  spine  is  much  reduced  or  wanting.  The  series  is 
disfiosed  in  si:igle  file  along  the  ridge,  an<l  the  innermost  spinule  is  rather  the  most  delicate.  This  is 
usually  directed  oblicjuely  and  adorally  towanl  center  of  furrow,  and  bears  at  its  tip  a  curious  mem- 
branous expansion,  sometimes  suU'ircular  in  outline,  around  the  periphery'  of  which  are  arranged 
5  to  8  small  forticiform  f»edicellariie,  usually  graduated  in  size.  These  fre<juently  extend  down  the 
side  of  the  spinule,  the  largest  pedi<*ellarise  being  nearest  the  tip.  The  sec(md  spine  is  also  directed 
towanl  center  of  fum>w,  but  al>orally,  and  bears  on  its  basal  i)ortion  a  giant  forficiform  pedicellaria, 
often  considerably  longer  than  spine  itself.  Occasionally  2  pe<licellariie  are  liome  on  the  sei*ond  spine, 
in  which  <-ase  both  are  smaller  than  when  there  is  only  one.  Again,  the  third  spine  lias  a  pedicellaria, 
but  this  is  not  usually  the  case.  On  the  outer  fiart  of  each  plate  1  or  2  miliary  spinelets  and  a  pedicel- 
laria are  usually  pn^:Tent.  This  extra  spinelet  b<  always  much  shorter  than  the  2  actinal  spines.  The 
interme<liate  adainbulacnil  plates  l>ear  a  mobile,  tapering  spine  on  the  e<lge  of  furrow,  about  equal  in 
length  to  the  third  spine  of  prominent  i>lates.  External  to  this  is  a  much  smaller  spinule,  which 
stands  in  a  longitudinal  series  with  outer  spinelets  of  prominent  plates,  and  near  its  liase  is  a  small 
peditvllaria.  Well  within  the  furrow  is  a  small  spinelet,  just  abactinad  from  the  larger,  which,  except 
at  >)asj  of  ray,  usually  liears  1  «ir  2  small  i>e<licellaria-.  Occasionally  the  platre  of  this  spinelet  may  Iw 
taken  by  a  single  i>edicellaria. 

Actinostoiiie  is  deeply  depresse^l,  the  mouth  plates  Ijeing  entirely  within  the  cavity.  Their  arma- 
ture ojnsists  of  3  or  4  robust,  slender,  slightly  tlatteue*!  spines  at  each  angle.  The  innennost  i)edicel- 
lariii*  arc  very  i»roininont. 

Madrep<^>ric  ImmIv  small,  with  few  irregular  coarse  striations;  situate«l  just  outside  a  large  interradial 
(basal. I  plate.  Anal  of^ning  small,  situate<l  just  to  left  of  dors«K-i'iitnd  plate.  The  tul)e-feet  form  4 
cl<jse-set  rows  at  l>as4*  of  ray;  U'ss  obviously  4  <»n  distal  half.  A  jirominent  plate  of  one  side  of  the 
furn»w  is  opjMtsite  an  intenne<liate  «.»f  the  op}»osite. 

Variations:  The  nK»st  im]M)rtaiit  variation  f mm  the  typtMs  that  of  a  full-grown  sj»eci men  which 
has  reinilarly  5  spines  on  the  prominent  adambulacral  plates,  the  thin!  in  ailditiim  to  the  stvond  car- 
rj-ini;  a  large  pedicvllaria.  A  small  spinule  in  the  tyjn*  forms  a  fifth  nienilier  to  the  seriw,  but  only 
ran-ly  «li»es  a  i)e<licellaria  otTur  on  the  thinl  or  inner  actinal  .»*pine.  Another  specimen  has  a  ver>' 
pnjuiinent  median  radial  .series  of  mannnilatiNl  plates,  each  of  which  is  surrounde<l  by  1  to  3  stumpy 
spinelets.     In  this  specimen  the  superomarginal  f»lates  are  slightly  more  prominent  than  is  usual,  but 
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each  bears  a  slender  spinule,  as  in  the  type.     The  principal  dimensions  of  the  5  specimens  are  as 

follows: 

MecuuremcTita  of  specimens  of  Zoroaster  spinxdotus. 


Station.  .  RadiiiM. 


I    Minor 
!   radius. 


Width  of  D««.wv-«i^r, 
arm  at   '  ^^J^JJ?^" 
base.     ,  o^rtoR. 


mm. 

mm. 

3892.... 

117 

11 

40U7a  .. 

122 

9 

4007b  .. 

90 

8.5 

4112.... 

150 

10.5 

4139.... 

118 

8.5' 

mm. 


12 
10 
10 
12 
10 


10.7 
13.5 
10.6 
14.3 
13.8 


Color  in  life:  Abactinal  surface  buff;  actinal  surface  orange  buff  to  orange  within  furrow. 

Localities:  Type  (no.  21187,  U.  8.  National  Museum)  from  station  3892,  north  coast  of  Molokai 
Island,  328-414  fathoms,  fine  gray  sand;  bottom  tcm|)eratare,  42.5°.  Taken  also  at  4007,  south  couj»t  of 
Kauai  Island,  508-tV)7  fathoms,  gray  sand  and  foraminifera;  4112,  Kaiwi  Channel,  between  Molokai 
auil  Oahu  islands,  447-433  fathoms,  fine  sand;  4139,  southwest  coast  of  Kauai,  512-339  fathoms,  gray 
sand  and  rocks;  5  specimens  in  all. 

The  rays  of  this  form  are  much  slenderer  than  in  the  Z.  diomedie  group  and  also  longer.  The 
species  is  particularly  characterized  by  the  armature  of  the  adambulacral  plates,  by  the  absence  of 
tubercles  from  the  superoma^ginals,  by  the  presence  of  1  slender  spinule  on  each  of  the  8ui)en>mar- 
ginals  and  on  each  plate  between  the  latter  and  the  adambulacral  series.  There  are  besides  numerou.*' 
])edicellari£e  on  the  general  surface  of  the  body,  particularly  in  the  neighborhood  of  the  papular  poren. 

Family  HELIASTERID.E  Viguier,  1878. 

Helia.Mterid8B  Vl^uler,  Anatomie  du  Squelette  dee  Stell^rides.    < Arch.  Zool.  Exp^r.  et  G^m^r.  t.  vii.  1878,  p.  111. 

Oenai  HSLIA8TSB  Gray. 
JIHkuter  Gray,  Ann.  N.  H.,  ser.  1,  vol.  vi,  1840,  p.  179.    Type  Asteritit  helianthuB  Laman>k. 

Heliaster  xnultiradiata  (Gray). 

AsterioH  {ITtiituter)  muUiradiata  Gray,  Ann.  N.  H.,  wr.  1,  vol.  vi,  1840,  p.  180. 

This  species  is  reported  from  the  Hawaiian  Islands  (Sladen,  Challenger  Asteroidea,  p.  556),  but 
was  not  secured  by  the  Albatross  ex|)e<lition.  I  seriously  doubt  the  validity  of  this  record,  as  the 
habits  of  the  8i)ecies  are  such  that  it  would  not  easily  esc^ajni  detection. 

Family  ASTER lll)i€  Gray,  1840,  emend. 

AsteriidEB  Gray,  Synopsis  of  the  Genera  and  Sj>eclos  of  the  Class  Hypoetoma  {AsUnria*  Linneeus).     <Ann.  N.  H.,  ser.  1, 
vol.  VI.  1840,  p,  178. 

Ketj  to  Ifaiixiiian  sjM'cies  of  Asteri'd^r. 

a.   Abactinal  spines  arrange<l  in  3  definite  longitudinal  series,  large  and  isolated,  bearing  thick  wreaths 
of  [HMlicellariii'.     Anuature  of  adam1)alacral  plates  consisting  of  2  spines. 

<  oHcitiaitterias  { DiMolasterias)  eujtUctn 

(la.  Abactinal  plating  forming  a  quadrate  uieshwork.     The  j>lates  numerous,  small,  an<l  imbricating  by 

their  4  lol)es,  leaving  oi>en  spaces  through  which  protrude  the  single  i)apube.     Each  plate 

bears  1  to  3  small  sjiinelets  of  uniform  size  and  several  crosscni  pedicellaria\     Armature  of 

adanilmlacral  j>lates  consisting  of  either  1  or  1*  spines Ilydrasteriag  rerrilli 

Oenai  C08CINA8TERIA8  Verrill. 

' 'i,srinn>'trii<iM  Verrill, Trans. (Vmn.  Acad.  vol.  i, pt. 2,  18f»y.  p. 2U>.    Tyjn',  C.  murirttta— A ticrUttatlamaria Gray . 
>7'>/u<'^//f/.s  Shuh'ii.  Chalk'iijjfer  Asteroidea.  IHK),  pp.  r><w,  rvS3  isubjfonus). 

The  jreniis  is  here  ujhmI  not  in  the  very  restricted  senst*  of  Perrier  (Exp>ed.  Travailleur  et  Talisman. 
Kchinod.  1SU4,  p.  108),  l)nt  i\y*  e<inivalent  to  the  sul>geniis  Stoiasterias  of  Sladen  (Challenger  Asten»idea, 
ISSIJ,  pp.  5()3,  583).  It  tints  inehides — l)esid<*s  calamarin — tenxuspina^  gemmifera,  voUt^Uaia^  Michantha-, 
cfiKfifhi^  tjhtr'mllit^  and  other  similar  forms. 

Sfolasttrids  Sladen  (type  Astrria.^  frnttispina  l^amarck)  is  antedated  by  Coscinasterias  Verrill  (type 
Ai*i('rlns  calamaria  (»ray),  aiul  hence  becomes  a  synonym  of  Cbsduasterias  as  used  in  this  broader  sense. 
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In  1894  Perrier  top.  cit. )  <livide<l  this-  jrroup  into  :5  jrenera:  (oinclnaitteria^  Verrill  (type,  calamarin), 
PolfffL^terias  Perrier  (type,  by  inference,  tenuijt/nna\,  StoUiMenai^  SIa<ien,  enjen<UHl  (ty})e,  glnrialU!}. 
In  1S98"  he  inl«le<l  another  jreniis,  lPiMfkln4tnns  (tyj^>e,  Mlrlamtha  Sladen  •,  for  the  5-  or  (>-raye<l  sfiei-ies, 
with  2  a«lan)bulacral  spines  to  a  plate.  ►Since  A.tferut.'*  tniui'*jtimi  had  already  l>een  nia<le  the  tyi>e  of  a 
subjrenu.-,  pttbiaMtr'm^  is  a  f*yn<»nyin  pure  and  .simple  of  StohiMerins  Sladen  if^.  }«. );  while  olncialis, 
having  jjerve<l  a^  the  tyi>e  of  }fart]iaMt'rin.<<  ^'  Jullien,  dcM*?^  not  nee^l  another  name.  Tliis  renaming  of 
pn*vions!y  name*!  genera  has  unnecessarily  confuse<l  this  grou[)  of  sjxN'it^s.  Whether  we  have  merely 
a  snl>genus  of  Asterias,  a  irenus,  or  four  jrenera  is  a  matter  of  opinion.  In  this  {>:ii)er  I  have  taken  the 
niitldle  course,  and  liave  reiranhxl  Perrier's  irenera  as  sul)generH  of  Ofj*rinastenn^.  Tliey  will,  in  this 
relation,  stand  as  follows: 

(iemis  ('osriuniiterids  Verrill,  18()9. 

Sulnrenus  ('(niCnuiMtrimt  Verrill,  lS*il»;  tyjH',  Astterin.'*  niUnnnria  (iray. 

Subgenus  SfolaMrrln.^  Sladen   1SS9.  n'Stricte*!;  ty|>e,  A'*ft^rins  tt  nuijcpmo   I^inarck  <  —  I*nli/(ii<tt'rio:<  of 

Perrier ». 

Subgenus  Mnrilinsterm.'*  Jullien,  ISTS;  typi\  Astt^rinn  [ihiriali:*  (>.  F.  Midler.  .-ul>nomine  .V.  jol'aum 
{^  Sttpbinteruu^  Perrier  ntn*  Sladen  i. 

Subgenus  I>iMoln9tennf  Perrier,  18V^«>;  ty|>e  Ai</fna»  { Stnlfi.-<terutj<\  stirhanthn  Sladen. 

Sul>genus  DISTOLASTEKIAS  Perrier. 
l>iMoUuUiritiM  IVrrier,  Re*;. Cami»H>f. Sri.  dii  Prince  dii  Monaco),  faM*.  xi.  Is9t».  \k:U. 

Coscinasterias  ( Distolasterias )  euplecta,  new  sj^ecies. 

ri.  XLI.  figs.  4.  4a-o;  V\.  XLII.  tigs.  l-l. 

Rays  5.  K  =  SSinm.;  r=10  mm.  R  =  S.Sr.  Breadth  of  lar*rt^t  ray  at  base,  Ki  mm.  Height  of 
ray  near  base.  14-lo  mm. 

Rays  robust,  fairly  elongate,  tai>ering  to  a  bluntly  |K)inteii  extremity;  higher  than  broad,  at  leai»t 
in  proximal  twothinls.  In  si*ction  each  ray  woul<l  l>e  iientagonal,  the  broadest  face  l)eing  the  actinal. 
Sides  Ix'tween  ventrolateral  and  sui>eromarginal  spines  perpendicular.  Either  side  of  the  al>actinal 
Furfai-e  slofH*j?  upwanl  toward  the  me^lian  radial  series  of  spines.  Disk  small,  U>wer  than  the  nunlian 
radial  line  of  rays.  Rays  ai>pear  constrictetl  at  ba.<e,  and  are  further  marke<l  off  from  the  disk  by  a 
Fort  of  transverse  sulcus.     Al>actinal  ^urfa<e  of  disk  convex.     Interbrachial  arcs  very  acute. 

The  abactinal  surface  of  rays  is  lK)un<led  on  either  side  by  a  dorsal  marginal  series  of  plates,  either 
lateral  sloping  fact*  of  the  abactinal  area  Ixing  of  greater  width  than  the  iH-r|>endicular  sides  of  the  ray. 
Every  alternate  plate  of  the  sui>eromarginal  series  l>cars  a  single  rol)Ust,  rigid,  sharp,  conical,  fairly 
slender  spine,  ^  to  4  mm.  in  length,  which  is  encircled  at  the  base  with  a  prominent  cushion  or  wreath 
of  cK>sely  p:ickt^l  i)e<licellaria*  covere<l  with  membrane.  The  mclian  abactinal  line  of  the  ray  is 
occupied  by  a  precisely  similar  longitudinal  .series  of  sul)e<^ual  spinules  which  <lecrea.^  graduallv  in 
length  toward  the  tij*  of  the  ray.  and  are  also  surroundiMl  at  the  base  by  a  wreath  of  fjedicellaria-.  On  the 
outer  i»art  of  the  ray  the  wreaths  touch  in  aU-oholic  sinvimens.  I)ut  on  the  proximal  half  they  are 
always  separate<i  by  alH»ut  2  mm.  In  the  interval  l)etween  the  meilian  radial  and  suiK^romaririnal 
series  of  <pinelets  there  may  1h*  from  1  to  7  widely  se|>arattMl,  exactly  similar  but  smaller  spinule.s 
each  with  a  biUfid  wreath.  disjM>stNi  in  a  longitudinal  series.  On  on<^  laore  ray  there  are  none  whatever. 
Pajmhe  large,  siic-like.  «lelicate.  They  exten<l  in  a  Nimritudinal  si*ries  of  groujjs  i.>or4  to  8  in  each 
gn>up'  on  either  .-ide  oi  the  me<lian  nidial  seric»s  of  spines,  with  another  similar  s«*ries  just  above  each 
su|>eromanrinal  row  of  .*ipine<.  A  very  irretrular  series  occurs  scattere<l  between  these  two,  Imt  there 
are  l)Ut  -  series  of  papular  '  |»ores"  to  eilh<T  side  of  the  abactinal  area.  There  is  a  central  spinule  on 
the  disk,  2  radial  spinules  near  biu^e  of  ray.  and  1  interradial  S|)inule.  There  are  also  .">  irretrular 
groups  of  papuhe  l>etween  the  central  and  basal  plates,  and  anion'jr  tlieui  are  a  nund»er  of  larjre  lortici- 
form  |>e«licellariie.  The  lateral,  periK-ndiciilar  face  of  the  ray  i-  ocnipied  by  a  series  of  j>apuhe  in 
groujts  of  4  to  ♦;.  The  general  surface  of  the  rays  and  disk  is  covered  with  a  tliin  pulpy  an<l  slick  but 
tough  meml>rane,  marked  by  numerous  irreirular.  (•ro-swi>e  anast«»nM>ing  lines  of  darker  color,  which 
a|>i>ear  to  Ir*  very  small  furrows,  jiossildy  n-tisory  in  function. 

'>0»iurib.  a  I'Ktudc  <1«.-^  Stell<.ri<U--i  <lf  I'Allnini'iur  N<>r<l.       i\.'».  CanijKii;.  Sri. 'In  Priiicv  <lu  Monaco,  insc.  xi.  Jvn'i.  p. 31. 
f'  M<trthii.<ti  riiiit  f'p/iarfn  Jullien.  Bull.  ><h'.  Z«mi1.  Fr.i!no.  l^TS.  [•.  141.     Kquivalont  lo  .4»•^  r/a*  (jhu-iali*.  ac<'<»n1inij  t<«  Shulon 
aDd  Ludwig. 


1106 


BULLETIN    OF   THE    UNITED    STATES    FISH    COMMISSION. 


The  rather  crowde<l  inferomarginal  plates  form  tlie  l)onler  of  the  plane  artinal  surface.  Each 
plate  bears  2  spines  in  a  diagonal,  crosswise  series,  the  outer  spine  usually  the  longer.  Both  are 
flattened,  chisel-shapeil,  and  ra<liMe  slightly  apart.  The  outer  is  as  long  or  a  trifle  longer  than  the 
superomarginal  spines,  and  l)ears,  on  the  outer  side  of  base,  a  thick,  subglobular  cushion  of  pedicel- 
laripD,  which  do  not  in  this  case  fonn  a  wreath.  Each  plate  bears  also  1  or  2  fairly  large,  forficifonn 
pedicellariw  at  the  base  of  the  spines;  the  inferoniarginal  plates  fonn  a  ventrolateral  carination  to  the 
ray  which  extends  further  ventrad  than  the  adanibulai^ral  plates.  In  a  sort  of  shallow  groove  between 
the  2  is  a  longitudinal  series  of  large,  solitary,  Img-like  pedicel laria?.  In  the  actinal  interradial  fur- 
row there  are  8  to  10  large  forficiform  petlicellarise. 

Adambulacral  plates  are  small  and  crowde<l.  Armature  consists  of  2  equal,  flattenetl,  very  slightly 
tapering,  obtusely  tippe<l  spinules  nearly  as  long  as  the  inferoniarginal  spines  but  much  slenderer. 
The  tip  is  often  truncate.     Ambulacral  furrow  crowde<l  with  quadriserially  arranged  tube  feet. 

Madreporic  body  large,  3  mm.  in  diameter,  subcircular,  situated  near  margin.  Striations  fine, 
radiating. 

Color  in  life,  rather  pale  Naples  yellow,  the  arms  broadly  barred,  and  the  disk  mottletl,  with  rich 
brown  madder.     A  very  young  si>ecimen  is  Naples  yellow,  cadmium  at  tips  of  arms. 

Young:  Small  specimens  (R=6  to  23  mm.)  whicrh  I  have  consi<lered  the  young  of  this  8i)ecies 
differ  considerably  from  the  adult  in  general  appearance.  The  rays  are  not  so  high,  and  the  abactinal 
and  superomarginal  spines  are  reduced  to  tubercles  on  the  plates.  An  intermediate  series  of  al>actinal 
tulx^rcles  extends  about  one-third  the  length  of  the  ray.  The  pedicellarite  are  few  in  number  and  are 
scattered  over  the  abactinal  and  lateral  surfaces.  The  papulae  are  still  single.  On  the  disk  there  is  a 
pentagonal  series  of  tubercles,  the  primary  nulials  Ijeing  lai^est.  Inside  this  apical  area  are  numerous 
other  thimble-shaped  tubercles  or  spinelets.  Inferomarginal  spines  2,  as  in  adult.  Some  specimens 
with  regenerating  arms  are  6-rayed. 

Localities:  Type  (no.  21188,  V.  8.  National  Museum)  from  station  3885,  adult  and  young,  Pailolo 
channel,  between  Maui  and  Molokai  islands,  136-148  fathoms,  sand  and  pebbles;  bottom  temperature 
64.8°.     Taken  also  at  the  following  stations: 

Record  of  localities. 


Station. 


Locality. 


Depth. 


Naturi'  of  bottom. 


Fnih€nn9. 
3835 South  coa«tof  Molokai  Island 169-1H2 


Pailolo  channel 138-140 

West  coast  of  Hawaii  Inland lWJ-147 

Northeast  coast  of  Hawaii  Inland 83-113 

....do 63-107 

4066 Aleunihana  channel,  between  Hawaii  and  Maui  islands 176-49 

407«^ North  coiust  of  Maul  Island 143-178 

4100 Pailolo  channel ISO-lftl 

4101 • do 143-122 


3859 
4045 
4062 
4064 


Fine  brown  mnd.  mud. 
Fine  sand  and  mud. 
Coral  Hand,  foraminifera. 
Coral,  volcanic  Hand,  shelln. 

Do. 
Rocky. 

Gray  sand,  foraminifera. 
Coral  sand,  shells,  foraminifera. 

Do. 


All  thi^e  siH'ciniens,  31  in  nuniU'r,  are  immature  except  those  from  station  4062. 

This  8i»ecies  is  most  nearly  related  to  StnlaAtcriuK  eimti/ln  Sladen  from  the  Tristran  da  Cunha  (ironp, 
100-150  fathomn,  from  which  it  differs  in  having  2  instead  of  3  inferomarginal  spines,  stouter  and 
longer  adambulacral  spines,  and  a  very  much  less  developed  interme<liate  row  of  spinules  l>etween 
tlie  sii|HTo!narjrinal  and  me(lio-radial  series.  Mr.  »Sladen  states  in  his  description  of  euslyla  (Challenger 
Asternidea,  j».  5S7)  that  each  sui>eromarginal  and,  by  implication,  each  carinal  plate  bears  a  spine. 
Ill  tlic  i)resent  sjH'cies  it  is  each  alternate  plate. 

Genus  HTDRA8TEBIA8  Sladen. 

Jlijdntstt lias  i>>uh^vuus  of  Atttcriaf)  Shulcn,  (MuilleiiKer  .\storoidra.  1SS9,  pp. 5»):i,5Kl.     Type  At^lrrias  {lif/^nmtrrias)  nphulufn 
ShulfH.     Jffjdniifkriaii  IVrrief.  Kxped.  Sciciitif.  du  Travail  lour  ft  dii  Talisman,  Echinodermes,  1894,  p.  109. 

Hydrasterias  verrilli,  new  species. 

Kays  r>.  H  =  S5  nun.;  r=ll  nun.  H  =  7.7  r.  Hreadth  of  ray  at  base,  13  mm.;  greatest  breadth,  a 
littl<*  hevojid  the  has**  l«i..")  miii.;  brea<itii  about  uiidwav  between  base  and  extremitv,  10  mm. 

KavH  einiiirate,  rather  narrow,  inflated  near  base,  thence  taj>ering  to  the  pointed  extremity; 
depressed  near  l)aHe  l)ut  distally  suheylindrieal.     Interbraeliial  arcs  very  acute,  the  serie-s  of  adjacent 
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rays  being  there  pressed  to^eether.     Disk  not  elevated  above  actinal  surface  of  arms,  from  which  it  is 
marke<l  off  by  a  slight  constriction. 

Tlie  abactinal  platei<  are  not  very  regular  as  to  shape,  but  may  be  said  to  be  cruciform  with  short 
rounde<l  processes,  by  the  tips  of  which  adjacent  plates  imbricate.  The  me<lian  radial  series  is  most 
regular,  and  can  be  easily  distinguishe<.l.  The  other  abai.-tinal  plates  are  often  rather  irregular,  and 
small  interme<iiate  ossicles  may  be  interpolate*!  to  complete  the  close  mesh  work,  which  forms  roundish 
or  irregular  papular  area.'a,  rather  smaller  than  the  plates,  and  containing  each  I  or  2  i>apulie.  The 
plates  themselves  are  convex  and  each  l)ears  1  (less  commonly  2  or  3)  short,  stout,  sulx*lavate,  bluntly 
pointed  spinelet.  The  spinulation  of  the  disk  and  rays  is  the  same.  In  a<ldition,  each  plate  bears 
1-3  spaced,  small,  broad-tipped,  crossed  i»e<licellariie  i. see  pi.  xli,  fig.  3b  >.  The  jaws  when  viewed 
from  the  bn)ad  side  are  quite  spatulate,  and  broader  than  is  usual  in  this  type  of  pedicellaris. 
Sometimes  the  pe^liceliariie  appear  to  l)e  attache<i  to  the  membrane  of  the  [»apular  area. 

Immeiliately  external  to  the  ailanibulacral  plates  is  a  series  of  nmch  larger,  convex,  subcordiform 
plates,  jKissibly  representing  the  inferomarginals.  Kach  of  these  liears,  in  a  transverse  slightly  oblique 
series.  2  blunt,  robust,  tapering,  often  slightly  cnr\*eil  spines,  much  laiiger  than  any  of  the  abactinal  or 
lateral  spinelets,  ami  rather  more  robust,  though  not  longer,  than  the  adambulacral  spines.  Occasion- 
ally only  one  spine  is  pr$»)ent.  At  the  base  of  the  ray  a  few  plates  have  an  accomiMmying  forficiform 
pedicellaria,  4  or  5  times  as  large  as  the  onlinary  forficiform  variety,  and  with  rounded  denticulate 
tip9«  to  the  jaws.  The  supenjinarginal  plates  are  strongly  crucifonii,  the  longest  axis  being  transverse 
and  somewhat  oblique.  In  addition  to  the  usual  spaced  pe<iicellari;e  ea^*h  plate  lx«rs  a  single  spinelet, 
identical  in  shape,  but  sometimes  a  trifle  larger  than  those  of  the  abactinal  plates.  The  whole  test  is 
overlaid  with  a  thin  skin  which  invests  plates,  spines,  and  pe<licellaria.-.  The  spinelets  are  quite  easily 
broken  off.  In  alcoholic  specimens  they  are  movable.  In  general  both  spines  and  pedicel lariie  appear 
numerous. 

The  adauibulacral  plates  are  small,  short,  and  l>and-like,  and  each  bears  a  cylindrical,  untapered, 
often  sulK'iavate,  blunt  spinelet.  Relatively  few  of  the  plates  have  2  subetjual  spinelets,  l>ut  1  is  the 
rule.  Usually  the  spinelets  are  a  trifle  cur\'e<l,  and  s^'ime  have  a  curious  elbow  at  the  base.  Like  the 
rest  of  the  test  the  adambulacral  plates  and  spinelets  are  invested  with  thin  membrane.  Each  mouth 
plate  has  a  large  forficiform  pedicellaria  on  the  actinostomal  I)order  adjacent  to  the  enlaiiged,  clavate, 
polnte<.l  mouth  spine.     Actinostome  small,  cK^se^l  by  the  two  mouth  spines  of  eatrh  angle. 

Madre|>oric  hotly  small,  convex,  situate<l  nearer  margin  than  center.  Striations  are  in  the  form 
of  curveil  or  irregular  slits,  not  cfmtinuous  lines.  Along  adcentral  border  of  the  body  are  6  or  7  spines, 
belonging  to  the  adjacent  (l)asal?)  plate. 

I>»cality:  Station  3}:^7,  Pailolo  Channel,  l>etween  Molokai  and  Maui  islands,  284  to  290  fathoms, 
fiine  sand  an«l  mud;  bcjttom  temperature,  44°;  1  s{>ecimen,  type  no.  21189,  U.  S.  National  Museum. 

This  is  a  very  distim-t,  an<l  in  one  resf»ect,  al>errant  species  of  HydniMerinfi,  Both  //.  ophidian  and 
H.  richnrdi  are  diplacanthi<l,  but  //.  rerriUi  usually  lias  only  1  spine  to  each  ailambulacral  plate.  In 
general  form  the  present  species  resembles  o/;»^*</io»i  mori'  than  rirhardi  (  which  is  proliably  immature). 
Vfrrilli  differs  from  ophidian  in  the  following  respects;  VerriUi  has  usually  but  1  terete,  untapere<l, 
adambulacral  spine,  ophidian  2,  tajjere^l;  rerrdli  has  no  small  forfi<'ifonn  pedicellariie  on  the  furrow 
margin,  ophidian  has;  rerriUi  has  2  relatively  large  inferomarginal  spines,  ofdiidion  I  small  one;  t,rriUi 
has  a  numlxT  of  large  proximal  inferomarginal  fcirficiform  i>e<iicvllari;i*,  together  with  1  large  one  on 
each  mouth  plate,  ophidian  lacks  these.  Other  differences  exist  in  the  form  of  the  aliactinal  plates, 
spines,  and  piNlicellariie,  as  well  as  in  the  relative  size  ot  tin*  spines  of  the  disk  and  rays.  The 
madrejioric  Ixnlies  also  are  different.  Verrilfi  is  not  €*s|»e«"ially  closely  relateil  to  rirhardi,  fn.»m  which 
it  differs  o»nsiderably  in  general  form  and  in  details  of  aniiaiun'. 

This  si»ei*ies  is  name<l  for  Pmf.  A.  K.  Verrill,  of  Yale  rniver?*ity. 

Family  HKlSI.\(;iI).4^  G.  0.  Sars,  iS75. 

BriMiifjriiUt-.  G.  O.  :?ar9.  On  «K>me  RemarkaMf  Fonn>  of  Animal    Liiv  in.mi  the  cireat  iKfi*  of?  the  Non»-«fian  Coast, 
II.  — Kes<?arclici«  on  ih«'  Struotuiv  and  Afliiiity  «if  the  Gt-nu-*  Brisniua.  1>T.\  \\  101. 

Key  to  Jl'twaiian  tjrntni  oj  I>rij*ih*jid:i . 

a.  Aliactinal  membrane  of  «lisk  and  liasal  i>ortion  of  arms  puncture<l  by  omspicuous  i>apulii-...(.)DixiA 
Xo  papoUe  present Brisixga 
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Oenai  ODIKIA  Perrier. 

Oiiinia  Perrier.  Ann.  Sci.  Nat.  (Zool.)i  t.  xix,  188n.  p.  y. 

Odinia  pacifica,  new  species. 

PI.  XLiii,  fig.  1;  pi.  XLVii,  figs.  1,  la-d. 

Ravi*  17.  R  =  240  mm. ;  r  =  13.5  mm.  R  =  1 7.7  r,  approximately.  Breadth  of  ray  at  Ijase,  7  mm. ; 
at  widest  part  of  genital  expansion,  from  8  to  16  mm.;  midway  along  ray,  about  6  mm.  Rays  unit4.Hl 
at  base,  by  marginal  plates,  for  a  distance  of  7  to  8  mm.  from  margin  of  disk. 

Rays  elongate,  slender,  fairly  narrow  at  base;  oft«n  swollen  considerably  just  beyond  the  ba-^^e 
into  a  prominent  ovarial  inflation,  the  tumidity  of  which  is  greatest  abactinaliy.  In  some  ca.<e8  the 
swelling  is  nearly  absent,  but  in  others  it  is  very  prominent,  resembling  a  big  gall.  The  latter  is 
probably  artificial,  having  Ijeen  pro<luce<l  when  the  creature  was  thrust  into  alcohol.  Beyond  this 
portion  the  ray  is  very  slender  and  gradually  ta|)ering,  the  ambulacral  ridge  being  I'learly  visible 
through  the  thin  al>actinal  mend)rane.  Ray  is  roughly  eijuilaterally  triangular  in  section,  the  comers, 
of  course,  Ixiing  well  rounded. 

DLsk  of  fair  size,  circular,  with  rather  high  sides,  so  that  abactinal  surface,  which  is  slightly  c<m- 
cave,  is  raised  al>ove  l)ase  of  rays.  Margin  rounded.  Abactinal  surface  and  sides  covered  with  rather 
robust,  irregular  plates,  close-set,  in  the  integument.  Plates  scattered  in  central  ix)rtion  of  disk. 
Between  the  plates  are  large  papular  pores.  Papuhe  single  (one  to  a  pore),  large,  vermiform,  numen^us. 
Plates  irregularly  convex  abactinaliy,  and  surmounteil  by  1  to  3  short,  round-tipi)ed,  untapered 
spinelets  (0.50-1  nun.  long).  Scattere<l  among  these  are  numerous  minute,  crossed  pedicel lariac.  The 
spinelets  are  so  small  that  they  give  scarcely  more  than  a  roughened  appearance.  They  are  longer  on 
the  sides  of  the  disk,  but  there  do  not  exceetl  1  mm.  in  length.  Numerous  spinelets  bear  several  of 
the  microsi'opic  iKnlicellariaj  on  their  sides.  (lenital  region,  at  l)a8e  of  ray,  covered  with  thin  mem- 
brane under  which  are  various  sizeil,  very  irregular,  small,  loosely  imbricating  plates,  which  increase 
in  size  as  they  recede  from  disk,  the  largest  j)late8  l)eing  in  outer  part  of  genital  region.  Between  the 
l)lates  issue  numerous  single  and  generally  distribute<l  papula\  The  genital  region  is  crossed  by  rather 
irregular  bands  of  small  imbricating  ossicles,  which  are  more  prominent  than  those  just  mentic.>ned. 
These  cross  ribs  are  about  5  nun.  apart  and  there  are  al>out  0  or  7  of  them.  They  bear  a  few  stuttered 
slender  neo<lle-like  spinules.  On  proximal  third  of  the  inflatable  |)ortion  of  genital  region  the  l>ands 
are  usually  very  irregular  or  interrupted;  the  plates  are  generally  less  pmminent,  and  spines  are  few 
and  irregularly  distributed,  there  l)t»ing  none  on  sides  of  ray.  On  the  more  prominent  parts  of  each 
rib,  in  the  mid-genital  region,  are  5  very  slender  spinules  on  either  side,  and  2  or  3  others  in  the  mid- 
dorsal  region  shorter  than  the  rest.  The  3  lateralmost  spinules  are  nmch  the  longest  (4  to  5  mm.). 
All  are  covered  with  mendjrane  beset  with  numerous  nnnute,  crossed  pedicel lariae.  (Usually  about 
half  the  spinules  have  lost  the  membmne  entirely. )  Membrane  between  the  spiniferous  ribs  closely 
l)eset  with  minute  jx^dicellaria.'  like  those  of  disk  and  spines.  These,  in  fact,  extend  the  whole  length 
of  ray,  an<l  upon  the  a<laml)ulacral  plates.  Beyond,  or  distally  from  the  genital  region,  the  al>a<*tinal 
surface  of  ray  iscovere*!  with  thin  translucent  membrane  l)eset  with  very  numerous,  scattereil  micro- 
scopic, cross  iKHlicellariir,  which  often  show  a  tendency  to  collei't  in  irregular  dusters  or  bunches. 
The  transverse  ril)s  of  the  genital  region  are  here  represente<i  by  prominent  lateral  keel-like  ri^iges, 
consisting  of  5  plates  fuse<l  together.  The  mij^ing  tlorsal  iK)rtion  l)etween  two  ridges  of  either  side, 
i.  e.,  that  i)ortion  which  wouhl  complete  the  transverse  rib,  is  reduced  to  an  indistinct  line  of  rudi- 
mentary plates,  ordy  visible  when  the  membrane  is  (juite  <lry.  The  lateral  ridges  are  often  not 
exactly  opposite  on  2  sides  of  a  ray.  They  are  5  or  (>  mm.  "Ji part.  Just  beyond  ovarial  region,  each 
iK'urH  5  ]at«'ral  Hi>incs.  which  areijuickly  reduceii  to  4,  and  on  outer  half  of  ray  there  are  but  8.  The 
outer  spine,  that  next  to  adaml»ulacral  plate,  is  usually  longest  (8  to  9  mm.),  the  other  two  nearly  as 
l(m«:.  TIm'  fourth  or  fifth  when  present  is  considerably  shorter.  These  spines  are  thickly  invested 
with  a  iiHnil)raiMM)UH  sheath,  the  end  of  which  is  often  expande<l  into  a  flap.  Rays  are  unite<l  at 
their  biLM'  ))y  hitrral  and  adambulacral  j>lates  for  about  7  or  S  mm.  from  disk.  Beyond  interhrachial 
iniirlo  the  lateral  or  marginal  plates  may  Ik*  seen  for  15  mm.,  l)eyond  which  point  they  are  only 
cvidt'Ut  at  the  bases  of  the  ribs  an<l  lateral  ridges. 

Adambulacral  plates  fairly  j)rominent,  forming  a  rounde<l  margin  to  the  wide  furrow.  Viewed 
from  the  aetinal  si<le  they  are  broader  than  long  (length  1  mm.  approximately).  At  base  of  ray 
lieight  of  plate  as  seen  from  side  is  alM)ut  2  mm.     Interspaces  or  sutures  between  plates  broad.     Amia- 
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ture  consifits  of  a  single  large,  perpendicular  npine,  which  at  about  the  middle  of  the  genital  inflation 
measure!"  4  to  4.5  mm.  in  length.  Base  of  npine  is  cylindrical  or  very  i-^lightly  taj^ering,  but  the  dLi<tal 
half  i.-s  compresse<l  and  the  tip  truncate,  often  slightly  flaring.  Sometimes  a  gn>ove  runs  along  outer 
part  of  sjunes:  or  two  parallel  grooves  are  prei*ent.  I>ess  commonly  the  tip  is  bifi<l  for  a  millimeter. 
Beyond  vrenital  inflation  the  spinels  rapidly  l>e<'(»me  much  slenderer  and  tai>ering,  the  chisel-like 
character  l»eing  lost;  an<l  on  the  outer  half  of  ray  they  are  quite  delicate  and  jil)out  2.25  to  2.5  mm. 
long.  The  outer  side  of  large  spines  is  covere<l  l)y  mendjrane,  l)eset  with  numerous  microscopic  pe*li- 
cellariic.  which  are  also  present  on  outer  face  f>i  tliea<lambulacnil  j)lates.  Furr«>w  side  of  Injth  spines 
an<l  plates  is  devoid  of  pe<licellarije.  The  smaller  spines  bear  a  flap  of  membrane  beset  with  numerous 
peilicellariie. 

A<tin4»stome  wide,  its  diameter  15  to  18  mm.  (^diameter  of  disks  27  to  30  mm.  >.  Peristomial 
membrane  thin,  semitransparent.  Mouth  i)lates  with  lateral  proivss  extending  across  mouth  of 
ambulacral  furrow  and  meeting  a  similar  expansion  from  the  opiM»site  j)late,  thus  nx>fing  over  the 
pn>ximal  end  of  the  ra<lial  nerve.  The  two  pn>cesses,  which  are  at  the  inner  end  of  their  n^pective 
plates,  sometimes,  but  not  ib^ually,  ankylose.  A  small  spinelet  is  l)orne  on  the  end  of  this  lateral 
f>nx*ess.  Three  other  sul)e<jual,  short,  round-tipped  mouth  spinelets  are  present  on  the  free  (actino- 
etomiah  margin  of  each  plate,  the  inner  at  a  distance  nearly  equal  to  its  own  length  from  the  meilian 
putural  line.  .All  l)ear  near  the  tip  a  small  tuft  of  minute  pedicellariie  atta<.'he<l  to  an  insignificant 
membrane.  On  actinal  surface  at  alx)ral  end  of  f»late  is  a  single  spinelet  similar  to  but  a  trifle  larger 
than  the  marginal  spinelets.  The  furrow  margin  of  each  mouth  plate  is  deeply  excavate*!  to  accom- 
mo<late  the  first  pair  of  tuln-  feet. 

Madreporic  bo<iy  rather  small,  subtubercular,  situated  on  the  rounded  margin  of  the  disk.  Stri- 
ations  few,  coarse,  radiating. 

Color  in  life,  yellowish  pink. 

Localities:  Tyi>o  (no.  21190,  V.  S.  National  Museum)  from  station  3828,  south  coa«t  of  Molokai 
Island,  319  to  281  fathoms,  broken  shells  and  gravel:  Ixjttom  tem|>erature,  43.8°  F.  Taken  also  at 
station  391*2,  vicinity  of  Kauai  Island,  528  fathoms  (approximately),  fine  gray  sand  and  mud;  l)Ottom 
temi)erature,  39.6°  F. :  2  s|)ecimens  in  all. 

There  are  four  other  ^nown  si>ei'ies  of  this  genus,  all  from  the  Atlantic:  fklinia  eleguns  Perrier, 
O.  rohfiMa  Perrier,  an<l  O.  ^micoronnia  Perrier  from  off  the  coast  of  Mor«K.*co,  and  O.  jHiwfina  Sla<len 
from  the  Faroe  Channel.  O.  j>finticn  is  thus  the  first  meml»er  of  the  genus  to  Ije  taken  in  the  Pacific 
O-ean.  It  appn>aches,  most  nt»arly,  O.  jHiuiiinn  and  O.  rrJniMa,  but  is  lc»ss  spiny  than  either  of  these 
forms,  although  quite  as  large.     The  skeleton  of  the  l>asal  portion  of  arms  and  disk  is  well  develope<l. 

The  <lepth  given  for  the  se<*ond  station  at  which  this  spe<*ies  was  capturinl  is  probably  too  great. 
The  trawl  encountered!  a  .<oft,  mu<ldy  Ixittom,  and  it  was  estimated  that  the  net  was  dragge<i  at  depths 
between  5(X>  and  400  fathoms. 

Oenns  B&I8IH0A  Asbj^msen. 

Britinga  .%.sbjt>m>*?n.  Fauna  Litt.  Non*egiit.  ISitJ,  .\ndel  Heftv.  p.  9.'>.     Type*  Britingn  tu<Ut^tnitmo^  A^bjemsen. 

K'l/  to  Ilaufiiifui  .f/zm^'.-*  of  Brmnrfd. 

a.  Adambulacral  armature  prominent,  crow<le<l.     lateral  spines  stout  and  long. 

h.  Rays  14.     Disk  large;  annular  ridges  very  numerous,  cl«»sc  tovrether;  2  or  3  prominent  actinal 

adambulacral  spines jMUtoplo 

hh.   Rays  9.     Disk  small ;  annular  ridges  not  s<->  numerous,  or  close  t« rgether aUpert'i 

cut.  Adambulacral  armature  much  less  crowded. 

b.  Rays    15.      Size    large;    disk    largi^*;    annular   ridges   not    very   numerous,    nor   close   together 

ttrniinnni 

bb.  Rays  10.     Disk  rather  small,  thin.     Rays  delicate,  spines  w«*ak.     Aimular  rid^res  rather  close 

together,  numerous  and  i)rominent.     Prickles  absent  from  al>actinal  membrane  of  rays. 

frotii/i^ 
Brising'a  panopla,  iww  sinnies. 

ri.  xuil.  tig.  A:  \>\.  xi.iv.  \>\.  XIV.  ti^.  :^;  I'l.  xlvii.  tii;-..  2,  \hi-{. 

Rays  14.  R  =  235  mm.,  approximately;  r  =  13  mm.  R  =  18  r  approximately.  Depth  of  disk, 
7  mm.;  breadth  of  ray  at  base,  7  mm.;  breatlth  at  widest  part  of  genital  inflation,  about  10  mm.;  at 
middle  of  ray,  6  mm. 
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Rays  very  long  and  rather  narrow.  Genital  inflation  extensive  though  not  prominent.  The 
genital  region  extends  to  about  two-fifths  or  one-half  the  length  of  ray.  Ray  subcylindrical  at  base, 
very  gradually  and  but  slightly  widening  along  the  genital  inflation;  then  even  more  gradually  taper- 
ing to  the  long,  very  attenuate  extremity.  Slightly  to  markedly  depressed  on  basal  region;  subtrian- 
gular  beyond  genital  region,  with  a  broad  median  ambulacral  ridge,  due  to  the  collapsing  of  this 
abactinal  membrane  on  the  ambulacral  ridge.  Disk  large.  lateral  arm-spines  long  and  rigid.  Disk 
rather  large,  subdepressed,  but  the  abactinal  surface  raised  above  base  of  rays,  the  margin  l>eing 
rounde<l.  Abactinal  membrane  thin,  closely  beset  with  delicate,  small,  sharp,  distinctly  ppaoeil 
prickles  about  0.5  mm.  in  length.  Scattered  among  the  prickles  are  comparatively  few  micros<*oi>ic 
pcdicellarise,  together  with  almost  exactly  similar  but  very  much  larger  pedicellariae.  The  two  dis- 
tinct sizes  are  very  characteristic  of  this  species,  the  larger  not  being  found  in  the  three  following 
forms.  Interradial  plates  inconspicuous,  with  several  small  tubercles.  The  abactinal  membrane  of 
rays  is  thin  and  translucent.  The  inner  part  of  ray  is  crossed  by  numerous  (35  to  49)  transvenns 
annular  ridges,  rather  closely  placed,  which  extend  10  to  20  mm.  beyond  the  limits  of  gonads.  Thest* 
ridges  are  flexuous  and  often  very  irregular.  They  are  placed  opposite,  or  correspond  to  each  adauibu- 
lacral  plate  (l)eyond  the  eighth),  although  occai^ionally  a  plate  will  be  skipped.  Frequently  2  or  more 
neighboring  ridges  are  joined  near  the  radial  line,  and  thence  prolonged  to  the  opposite  side  as  a  single 
ridge,  corresponding  to  what  would  ordinarily  be  the  intersi^ace.  The  ridges  are  narrow  Imt  promi- 
nent, and  are  composed  of  many  elongated  ossicles  imbricated  end  to  end,  the  sutures  Ijetween  whicL 
are  clearly  distinguishable  when  a  ray  is  dried.  Along  top  of  ridge  are  numerous  small,  spaced,  shari> 
prickles.  The  thin  membrane  investing  the  ridge  is  covered  with  microscopic  pedicellaria?.  Between 
the  annular  ridges  the  abactinal  membrane  bears  illy  defined,  transverse  l>and8  of  minute  pedii^llarias 
which  conform  to  the  course  of  the  adjacent  ridges.  Among  thiese  minute  pedicellaria?  (which  do  not 
form  prominent  saccular  bands)  are  numerous  much  larger  petlicellaria?,  especially  abundant  on  the 
sides  of  ray.  Near  \yase  of  ray  the  integument  bears  numerous  scattered  prickles  of  small  size. 
Beyond  genital  region  abactinal  membrane  is  thickly  sprinkled  with  pedicel larise,  on  some  rays  clus- 
tered into  well-defined  transverse  bands.  Only  the  smaller  size  is  present  on  the  outer  attenuate 
portion  of  the  ray. 

Ambulacral  furrow  fairly  wide.  Adambulacral  plates  short  (2  mm.  in  middle  of  genital  region, 
1.25  mm.  at  base  of  ray).  They  are  higher  than  long  in  basal  half  of  genital  region,  but  gradually 
become  lower  distad.  Each  ossicle  is  slightly  concave  toward  the  middle,  so  that  the  whole  series 
might  be  roughly  likened  to  the  vertebral  colunm  of  a.bony  fish.  Armature  has  appearance  of  being 
crowded,  and  can  l)e  better  understood  from  the  figure  than  from  description.  At  aboral  end  of  each 
plate  is  a  slender,  delicate  spinelet  2  mm.  in  length,  directed  across  furrow,  peaching  and  often 
touching  its  neighbor  of  .opposite  side.  External  to  this,  on  alwral  edge  of  plate,  is  an  oblique  trans- 
verse series  of  2  or  3  si)ines,  2  on  some  plates,  3  on  othen?,  these  two  numbers  often  but  not  always 
alternating.  When  there  rtv.  3  spines  (4  counting  the  furrow  si)inelet)  that  next  to  the  furrow  spinelet 
(near  base  of  ray,  at  least)  is  delicate,  about  equal  in  length  to  the  former  and  likewise  directetl  across 
furn)w,  but  farther  along  the  ray  it  becomes  larger  an<i  upright.  This  spinule  is  absent  from  those 
plates  which  have  only  2  actinal  spines.  The  next  two  spines  are  the  same  on  all  the  plates.  The  inner 
is  alx)ut  4  to  4.5  mm.  long,  sharp,  slender,  an<i  upright.  The  outermost  is  fully  twice  as  long  (9  mm. 
in  middle  of  genital  region,  even  It  mm.  on  some  arms)  and  the  base  oix?upies  the  greater  i>art  of 
actinal  surface  of  it^  plate.  This  spine  is  sharp,  slender,  and  tai)ering,  and  like  the  others,  is  invested 
by  a  thin  membrane  extending  lK*yond  the  tip  in  a  short  vermiform  flap,  the  whole  length  of  the  spine 
being  closely  Wsot  with  minute  pedicel larijc.  The  other  2  or  3  actinal  spines  are  crowded  at  the  tips 
and  to  a  less  extent  along  their  length  with  the  larger  j)e<licellarije  also.  Near  adoral  margin  of  plate 
in  11  longitudinal  line  with  the  innermost  actinal  spine  (the  one  which  is  frequently  absent)  is  a  deli- 
cate si)inelet,  shorter  than  the  furrow  spinelet,  directetl  upwards  or  backwards,  and  like  it  beset  with 
a  cluster  of  the  larger  pedicel larijo.  Actinal  an<l  lateml  faces  of  adambulacral  plates  covered  with 
scattered  pedicellaria?  of  the  two  sizes,  all  of  them  being  very  deci<luous.  As  is  usual  in  this  family, 
the  spines  are  characterized  by  rather  prominent  longitudinal  ridges  or  flutings,  which  are  espe<!ially 
marked  in  the  largest  actinal  spines.  The  series  of  the  latter  gradually  shortens  toward  the  base  of 
the  ray,  and  at  liitc(  nth  adanibulacnd  plate  they  begin  to  l)ecome  truncate.  From  here  they  rapidly 
shorten,  while  the  tip  l)ecnmes  broader  and  flaring,  and  is  marked  by  numerous  papillae,  while  the 
lateral  flutin^'s  of  the  stem  end  in  similar  i)eripheral  i>apilhe  on  the  crown.  These  spines  are  not 
precisely  siiiiare-tijjped,  l>ut  are  cut  obli(iuely  so  that  the  summit  slopes  toward  the  furrow. 
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The  lateral  Bpiue«  begin  at  about  thirteenth  or  fourteenth  atlambulacral  plates,  and  are  articulated 
to  lateral  plates  at  the  extreme  ends  of  the  traiiff\'er8e  annular  rid^ses.  Cons«<|uently  the  lateral  spines 
are  opposite  nearly  all  of  the  adambulacral  plates,  to  a  dorso-lateral  process  of  which  they  superficially 
appear  to  be  articulateil.  Beyond  )j:enital  region  and  annular  ridges  the  lateral  spines  continue  as 
clo8«ely  spaced  for  a  while,  but  on  the  outer  thinl  or  fourth  of  ray  they  are  opposite  every  alternate 
adambulacral  plate,  with  a  few  irregularities.  Lateral  spini^s  are  long  throughout  ray,  but  lougest  at 
alx)ut  the  middle  (11-12  mm.).  They  are  covered  with  membrane  beset  with  minute  pe<licellarise. 
Between  the  first  lateral  spine  and  the  disk  are  about  10  to  12  lateral  plates,  free  from  the  adjacent 
adambulacrals,  and  irregular  as  to  position  and  shape. 

Actinostome  large,  measuring  IS  mm.  across.  Mouth  plates  inconspicuous,  excavated  on  the 
margin  toward  farrow,  and  with  a  lateral  prolongation  ext4.*n<ling  into  mouth  of  amkulacml  furrow. 
.\nuature  con.sists  of  a  delicate  spinelet  a)>out  1.75  inin.  in  length  situate<l  on  margin  towaril  actinos 
stome,  and  another  similar  but  stouter  spinelet  on  tip  of  the  lateral  prolontratitm  and  directe<l  across 
furrow.  B<.»th  have  a  thin  membranous  investment  expanded  at  end  and  covered  with  minute 
pedioellari.'p  (smaller  size. ).  On  actinal  surface,  near  outer  en<l  of  t^ch  plate,  i.<>  a  stout  pointe<l  spine 
alK>ut  4  to  5  mm.  in  length,  invested  in  a  mend)ranous  sheath  which  is  continue<l  beyond  the  tip  as 
a  long  vermiform  sact'ulus  covere  1  with  microscopic  peilicellarue.  The  spines  of  companion  plate- 
stand  close  together  and  are  directe<l  over  actimistome.  They  are  the  representatives  of  the  truncate 
spines  of  the  following  adambulacral  plates,  the  first  5  or  6  of  these  having  long  sacrular  prolongations 
at  the  tips.  At  base  of  large  actinal  mouth  spine  are  2  slender  spinelets,  one  (2  mm.  in  length)  being 
longer  than  the  other.     Both  are  directe<i  across  the  furww  and  liear  pedicel lariw. 

MarlrefM^ric  Ixxly  small,  sub-tul>ercular,  situat^nl  on  the  margin  of  the  disk. 

Color  in  life,  salmon  pink,  yellowish  in  tone;  in  alcohol,  bleacheii  ashy. 

Variations:  A  specimen  (one  ann)  from  4178  has  quite  definite  al>actinal  saccular  cross  bands  of 
ixxiicellaria?,  more  prominent  than  in  tyi>e,  beyond  the  genital  region.  A  specimen  from  3828  is 
remarkable  in  having  a  dorso-lateral  line  of  ossicles,  on  either  side  of  the  ray  alK)ut  4  or  5  mm.  above 
tbe  upjier  margin  of  the  adambulacral  plates,  which  extends  nearly  to  the  extremity  of  the  genital 
region.  This  series  of  ossicles  crosses  an<l  connects  consecutive  transverse  annular  ridges.  On  one 
ray  these  are  absent.  There  is  no  disk  preser\-e<l,  and  the  specimen  is  otherwise  badly  mutilated,  but 
appears  fairly  typical  except  in  the  character  just  cited. 

l>K*alities:  Type  (no.  21191,  1.'.  S.  National  Museum)  from  station  4177,  vicinity  of  Niihau  Island, 
4ol-319  fathoms,  gray  sand  and  globigerina;  lx)ttom  temperature  41®.  Taken  also  at  station  4178, 
.'{19-.'l78  fathoms,  coral  sand,  rocks,  and  ]:>ehbles  (same  locality ) ;  station  3828,  south  coast  of  Mohikai 
Island,  319-281  fathoms,  bn)ken  shells  and  gravel;  station  3992,  vicinity  of  Kauai  Island,  528  (approxi- 
mately I  fathouL^,  fine  gray  sand  and  mu<l;  4  spe<*imens  in  all. 

This  s]»ei!ies  is  quite  distinct  inmi  any  other  Hawaiian  form,  and  is  characterized  by  the  numerous 
annular  ridges  of  the  arms  and  by  the  almost  entire  absence  of  prickles  from  the  al>actinal  membrane. 
The  armature  of  the  adambulacral  and  mouth  plates,  figureil  in  detail,  will  also  furnish  additional 
characters.  As  compare<i  with  the  following  si)ecies,  the  disk  is  much  larger,  the  rays  more  numerous, 
the  annular  ridges  more  numerous,  and  practically  every  detail  of  armature  different,  as  shown  by  the 
act*ompanying  figures.  Briximjn  fninoftin  shows  n*lationship  with  B.  inultiaji'tnta  Verrill,  an<i  B. 
rriroj}hora  Sladen,  lx)th  from  the  .Vtlantic,  but  differs  from  these  si>ecies  in  the  details  of  its  stni«'ture. 

Brisin^  alberti,  new  siiei'ies. 
PI.  XLv.  fiifx.  1,2:  pl.xLvi.  flfo«.2.:):  pi. xlvii, fiji^.4,  -Ui:  pl.xLviii,tifj>.l, la-c. 

Kays  9.  R=230— mm. :  r=ll  mm.  R=about  23  r.  Breadth  of  ray  at  base,  t>-7  mm.;  at  wi<iest 
(•art  of  genital  inflation,  S.5  mm.;  at  middle  of  niy,  5.5  mm. 

Kays  lorn/  and  rather  narn>w,  <leprcsse<l  in  genital  region,  which  is  only  very  sliglitly  infiateii,  and 
which  extends  alxMit  half  the  total  length  of  ray.  Ray  gently  tai»ering  to  an  el«»ngate  and  extremely 
attenuate  extremity.  Beyniid  genital  retrion  it  is  subtriaiigular  in  section,  with  a  broad  tnmcate 
median  carination,  due  to  the  collapsing  of  thin  altactinal  membrane  on  the  ambulacral  ridge.  Disk 
small.  Lateral  spines  very  long.  Disk  murli  smaller  than  that  of  B.  jHtnojdn,  depressed,  the  abactinal 
8urfact>  lieing  on  a  level  with  base  of  rays.  A l>artinal  membrane  rather  thin  and  <lensely  crowded 
with  small,  sharp,  tapering,  delicate,  skin-c<)vere<l  spinelets,  0.75  mm.  in  lengt'.i.  These  are  thickest 
and  stoutest  in  center  of  disk.     Membrane  covering  plates  and  spinelets  l)ears  scattere<l  microscopic 
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crossed  pedicellaria}.  Interradial  plate  m  cx>n8picuouH,  confined  to  lateral  wall  of  disk.  Abactinal 
membrane  of  rays  thin  and  translucent.  Basal  half  of  each  ray  crossed  by  25  to  32  transverse, 
annular  ridges,  equidistantly  i)laced,  and  not  nearly  so  close  together  as  in  B.  panopla.  These  ridges, 
which  ])egin  at  the  very  base  of  ray,  are  narrow,  prominent,  and  irregular.  They  are  placed, 
roughly  s()eaking,  opposite  alternate  adambulacral  plates;  although  there  are  irregularities  in  this 
respect.  Occasionally  2  or  more  neighboring  ridges  are  joined  irregularly  in  the  median  radial  line 
and  variously  i)rolonge<l  to  opposite  side  as  a  single  ridge  or  as  2  ridges.  These  annular  ridges,  as  in 
other  members  of  the  genus,  are  composed  of  slender  ossicles,  imbricated  end  to  end,  which  bear 
rather  widely  8e{>arated  prickles  and  microscopic  pedi(!ellari8e.  Membrane  between  ridges  is  lieset 
with  minute  prickles,  quite  numerous  at  base  of  ray,  but  gradually  disappearing  until  they  are 
practically  alxsent  beyond  middle  of  genital  region.  Besides  these,  there  are  transverse  bands  of 
microscopic  pedicellarise,  more  or  less  interrupted  on  the  me<lian  radial  line.  On  outer  part  of  ray, 
beyond  genital  region,  the  pedicellariae  may  Vmj  scattered,  or  gathered  into  more  or  less  definite 
transverse  bands. 

Ambulacral  furrow  fairly  wide.  Adambulacral  plates  short  and  low  in  genital  region  (about  2  mm. 
long).  They  are  longer  than  high,  about  as  broad  as  long,  and  are  sharply  concave  toward  the  cen- 
ter, as  in  other  species  of  the  genus.  Armature  recalls  that  of  the  preceding  species  in  jjeneral  features. 
Furrow  spinelets  are  2,  delicate,  slender,  the  aboral  situateii  on  the  aboral  margin  of  plate,  well  within 
furrow;  the  adoral,  very  near  but  not  exactly  on  the  adoral  edge,  slightly  more  actinad  than  the  aboral 
spinelet.  Aboral  spinelet  measures  about  2  mm.  in  length,  but  on  outer  part  of  ray  l)econie8  slightly 
longer.  Near  l)ase  of  ray  adoral  spinelet  equals  the  al)oral  in  length,  or  is  slightly  longer  (3  mm.), 
but  distad  is  somewhat  shorter.  Rarely  a  second  and  shorter  spinelet  is  placed  just  above  the  adoral, 
in  furrow.  All  these  are  sheathed  in  membrane,  which  sometimes  extends  beyond  the  tip  and  is 
covered  with  microscopic  pedicellarise.  On  alternate  plates  (or  less  often)  the  aboral  furrow  spinelet 
is  lacking.  Actinal  spines  2,  in  a  slightly  oblique  transverse  series  along  aboral  margin  of  plate  in  a 
line  with  the  alx)ral  furrow  spinelet  (when  that  is  present) .  In  basal  portion  of  some  rays  there  may 
}ye  3  actinal  adambulacral  spines.  The  inner  spine,  which  is  much  smaller  than  outer,  measures  about 
5  mm.  in  length  in  mid-genital  region.  The  outer  spine,  articulated  to  a  slight  boss  on  plate,  is  slender 
and  needle-like  and  attains  a  length  of  15  or  16  mm.  at  outer  \)&Ti  of  genital  region.  Both  spines  are 
invested  in  membrane,  which  is  prolongetl  beyond  the  tip  and  is  closely  crowded  with  microscopic 
pedicellaria?.  Beyond  genital  region  the  a<lambulacral  plates  are  longer  and  slenderer.  There  are 
usually  2  furrow  spines,  the  aboral  the  longer,  and  but  1  actinal  spine.  On  plates  adjacent  to  which 
there  is  a  long  lateral  spine  (usually  alternate  plates),  this  actinal  spine  (which  represents  the  outer 
long  spine  of  the  basal  region  of  ray)  is  shorter  (alK)ut  4-8  mm.,  according  to  position) ;  but  on  alter- 
nate plates  (between  lateral  spines)  it  is  very  long  and  slender  (9-14  mm.,  according  to  position). 
Eight  or  9  of  the  outer  actinal  spines  at  base  of  rays  are  i)eculiarly  modified,  as  in  B.  panopfa,  B.  rrt- 
eophorUy  and  B.  multirostata.  These  si)ines  are  short  (4-8  mm. )  and  robust,  with  fluted  sides  and  an 
expanded,  truncate,  i)apillose  summit,  somewhat  resembling  a  comjKJsite  flower.  They  decrea.se  in 
length  towarfl  the  actinostome,  the  first  1  or  2  spines  being  usually  clavate,  acate.  In  the  other  direc- 
tion they  pass  insensibly  into  the  slender  i)ointed  variety.  Actinal  and  lateral  surfaces  of  adambu- 
lacral plates  are  covered  with  scattered  pedicellariic. 

Lateral  spines  l)egin  at  al)out  the  eighth  or  tenth  adambulacral  plate  and  are  articulated  to  lower- 
most i)late  of  the  annular  ridges.  The«e  lateral  plates  are  at  first  free  from  the  adambulacrals,  but  on 
the  outer  half  of  the  rays  appear  to  l)e  firmly  fused  thereto.  At  lja.se  of  ray  the  lateral  spines  are  about 
8  mm.  lofjjr  an«l  gradually  increiise  in  length  until,  in  the  mid-genital  region,  they  are  15  mm.  long. 
This  lenjrth  is  kept  up  to  very  near  the  tip  of  ray,  when  they  abruptly  shorten.  Lateral  spines  are 
invested  with  a  membranous  sheath  exten<ling  l>eyond  tip  in  a  short  vermiform  sacculus  and  closely 
iR'set  with  microscopic  i)e<iicellari{e.  The  rays  are  united  at  base  by  first  lateral  plate  of  either  rav. 
These  are  rather  massive  and  are  articulated  also,  in  the  direction  the  disk,  to  the  interradial  plate, 
which  tornis  an  elbow  projecting  outward  slightly  in  the  interradial  angle  at  a  level  with  the  lateral 
plates.     Lateral  plates  in  basal  j)art  of  genital  region  few  and  irregular  as  to  form  and  arrangement. 

Actinostome  not  so  larjze  in  proportion  to  disk  as  in  the  preceding  species  (about  11  mm.). 
Mouth  ])lates  deej)ly  excavate<l  on  margin  toward  furrow  (hour-gfass  shaped).  There  is  the  usual 
proloiijration,  which  is  not  so  pronounced  as  in  some  sj>eci*es,  extending  from  inner  furrow  comer  of 
plate  into  the  mouth  of  fn  -niw.     Sjanes  numerous.     Armature  as  follows:  (1)  A  short,  slender  spinelet 


THE   STARIiTSHES    OF   THE    HAWAIIAN    ISLANDS.  1113 

<  1.5-2  mm.  long)  on  margin  toward  actinostome  and  near  me^Iian  suture;  a  similar  gpineiet  on  the 
lateral  prolon^tion,  pointed  over  furrow.  Both  Ijear  numeroun  microscopic  i>edicellaria'.  (2)  Along 
actinal  face  of  plate  a  curve*!  longitudinal  row  of  4  ta|>ering  spines  and  spiunles  extending  outward 
from  the  inner  marginal  spine.  The  third  from  the  outer  end  i.*?  Innger^t  (4  mm.i,  an<i  thence  they 
diminish  in  length  towanl  either  end  of  series.  All  are  investe<l  with  membrane  an<l  Ix^ar  the  usual 
microscopic  j»e<liceilari;e.  Usually  these  spines  stan<l  erei't.  but  oi-casionally  the  outermost  is  dirc<»ted 
nver  the  furrow. 

Madreix^>ric  bo<ly  circular,  subtubercular.  2  mm.  in  diameter,  an<l  situate«l  at  the  e<ige  of  the  disk 
on  curvature  uniting  lateral  and  al»actinal  surfaces.  It  is  situateil  on  the  ujjper  arm  of  the  interradial 
plate,  which  is  more  prominent  than  the  others,  and  is  covere<l  densely  with  spinelets  like  those  of 
remainder  of  alwi-tinal  surface. 

Color  bleache<l  a^^hy  in  ali-ohol;  prol^ably  salmon  pink  or  re<l  in  life.  The  writer  does  not 
rei'ollect  any  meml)er  of  this  family  taken  during  the  Hawaiian  cruise  which  departt*<l  from  this  tint. 
Xo  color  is  recordeil  for  this  spe<ies,  however. 

Variations:  A  specimen  from  3W2  has,  at  ba^e  of  ray,  a  thinl  furrow  spinelet  situateii  just  aborally 
to  the  usual  ailoral  spinelet,  an<l  less  commonly  there  may  Ije  a  group  of  3  in  this  jxjsition.  Similarly 
there  may  l>e  2  alx)ral  furrow  spinelets,  one  situateii  alxjve  the  other.  The  ab<:>ral  spinelet,  which  is 
often  tyi»i(^lly  absent  on  alternate  plates,  seems  very  seldt^m  lacking  in  this  s|>ecimen.  On  the  outer 
part  of  ray  the  armature  is  arrange*!  like  that  of  tyj>e,  althouirh  rarely  2  atloral  furrow  spinelets  are 
pres^'ut.     In  other  respects  this  sf>e<*imen  is  fairly  typical  anti  di)es  not  apj^ear  to  be  a  different  s|Hn-ies. 

Localities:  Tyf>e  (no.  21192,  V.  S.  National  Museum)  from  station  4177,  vicinity  of  Niihau  Island, 
451-319  fathoms,  gray  sand  and  globigerina;  l)Ottom  temi)erature,  41°;  4  s|>e<'imens.  Taken  als<^  at 
stati<»n  3992,  vicinity  of  Kauai  Island,  between  4(XJ  an<l  o<X)  fathoms;  fragments. 

This  si>ecies  is  characterized  by  its  small  disk,  extensive  genital  ri'gion,  with  rather  widely 
sei>aratcd  genital  costa*;  by  the  very  long  lateral  and  actinal  adambulacral  spines,  and  by  the  annature 
of  the  a<lambulacral  and  mouth  plates.  It  is  a  constantly  9-raye*l  form,  and  presents  some  resem- 
blances to  />.  rrlrophoru  Sladen  from  390  fathoms,  northwt^st  of  St.  Thomas,  Virgin  lslan<ls.  It  is, 
however,  widely  different  fnjui  this  form  in  its  much  smaller  disk,  fewer  rays  (11  in  cricophora)^  and 
in  the  details  of  its  armature.  While /^.  a///<>rfj  resembles  the  preci'^ling  sj>ecies  in  the  more  general 
features  uf  the  adambulacral  armature,  it  is  at  once  separable  on  a<'count  of  its  smaller  disk,  fewer 
rays,  fewer  and  more  widely  sei»arate<l  genital  costie,  and  numerous  other  details  shown  in  the 
accom|>anying  figures. 

Nameil  for  my  father,  Dr.  AUnfrt  K.  Fisher. 

Brising'a  evermanni,   new  .'^peiMes. 
PI.  XLiii.  fli:.  2:  i»l.  XLV.  f\^.  A,  j.l.  xi.vii.  !ik.  3;  i>l.  xlviii,  t\^.  i,  2ii-<". 

Rays  15.  R=at  l(»ast  270  mm.  i  ray-tip  gone  • ;  r  =  15  mm.  R  =  alK>ut  IS  r.  Breadth  of  ray  at 
l>ai^  6  mm.;  at  widest  j)art  of  genital  inflation  (70  mm.  fnun  <lisk^  S  or  9  mm.:  at  distal  limit  of 
genital  region  (  100  mm.  from  disk)  (>  mm. 

I^vs  long  and  slender  and  .somewhat  contracted  at  ba.**e.  Thence  thev  widen  ouicklv  but  evenly 
into  the  slightly  inflate<l  genital  region,  which  is  <lepressed  when  the  ray  is  straight,  (ienital  region 
maintains  a  fairly  uniform  width  nearly  to  its  distal  limit,  when  ray  gradually  and  evenly  Ix^ins  to 
tai>er  toward  the  lontr  and  attenuate  extremity.  Portion  beyond  genital  region  is  more  or  K»ss 
ilepri'sse*!  in  its  i»roximal  fourth,  but  is  marked  by  the  usual  truncate  carination  of  ambulacral  ridge 
on  its  outer  three-fourths.  Disk  large.  Costal  ridges  of  anus  rather  widely  seixirate<l.  Liiteral  spines 
long. 

The  disk,  which  is  large,  has  l>een  somewhat  mutilate<l,  V>ut  its  t^sential  characters  remain  intact. 
Aliactinal  surface  is  rai^e<l  but  slightly  al)ove  the  ba-es  of  arms,  and  is  Ix'Si't  with  very  short,  sharp 
prickles,  distinctly  spaced  but  closely  set.  Each  prickle  is  investe<l  with  a  thick  membranous  sheath, 
M)  that  it  appears  papilliform.  Around  liases  of  i>ri<kles  are  numerous  cn>ssed  pedicel  lariM-.  Ijich 
spinelet  is  l)ome  on  a  slight  Im^ss  of  its  j»late,  ari<l  near  the  l)onler  of  disk  where  prickles  are  shorter 
ea<.h  of  these  sli^rht  tulx-rcles  may  l>ear  a  grouj*  of  2  <»r  3  prickles.  Sarroun<linganal  oi»ening  is  a  com- 
pact group  of  stout,  tai>ering,  sharp  spinules,  the  longest  2  mm.  in  length  and  all  membrane-invested. 
Some  of  the  i>apillje  of  general  surface  appear  truncate,  especially  toward  center  of  disk,   but  the 
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invested  prickle  is  always  sharp.  Interradial  plates  nearly  naked,  expanded  and  spatulate  at  upper 
end.  Below  they  narrow  and  bend  outward  in  a  slight  elbow,  expanding  a  bit  on  the  interbrat-hial 
angle  to  form  2  distinct  condyles  for  the  articulation  of  proximal  mandnal  plate  of  each  adjacent  ray. 
The  interradial  plate  is  marked  by  a  shallow  longitudinal  sulcus  or  occasionally  by  two  lateral  sulcu-st*?, 
and  a  central  low  ridge.  Abactinal  membrane  of  rays  thin  and  translucent.  The  basal  two- fifths  of 
ray,  occupieii  by  genital  region,  is  crossed  by  32  to  38,  usually  about  35,  transverse,  calcareous  annular 
ridges  or  costa?.  These  ridges  begin  very  nearly  at  the  base  of  the  ray,  where  they  are  much  closer 
together  (1-2  mm.)  than  over  outer  two-thirds  of  genital  region  (3-7  mm.).  Ridges  are  narrow  and 
prominent,  composed  of  imbricating  calcareous  rods  which  appear  very  firmly  ankylosed,  although 
sutui-es  can  usually  be  distinguisheii.  These  ossicles  bear  numerous  microscopic  pedicel larijc,  and  a 
longitudinal  row  of  numerous,  distinctly  spaced,  sharp,  prominent  prickles,  which  are  absent  from 
the  lateral  plates  adjacent  to  each  alternate  adambulacral.  A  few  of  the  ridges  are  incomplete  and 
extend  only  slightly  l)eyond  me<lian  radial  line;  but  consecutive  ridges  appear  never  to  join  as  is  com- 
monly the  case  in  the  two  foregoing  si^ecies.  While  often  sinuous  in  the  median  radial  |>ortion,  the 
ridges  are  fairly  regular  and  spring  from  a  lateral  plate  adjacent  to  each  alternate  adambulacral,  wliich 
plate  bears  the  lateral  spine,  and  on  the  outer  two-thirds  or  three- fourths  of  the  ray,  appears  firmly 
ankylosed  to  its  neighboring  a<lambulacral  plate.  The  membrane  between  ridges  liears  microscopic 
pedicel lariie,  which  are  arranged  in  1  to  4  narrow  bands,  according  to  width  of  interval.  These  liands 
are  inconspicuous,  are  parallel  with  the  calcareous  ridges,  and  on  some  rays  are  almost  entirely  absent. 
Beyond  genital  region  the  pediwllariai  are  grouped  in  transverse  lateral  bars,  and  in  median  radial 
line  are  scattered.  There  are  a  few  tegumentary  prickles  at  base  of  ray,  but  these  do  not  extend  far 
beyond  disk.  Consequently,  especially  in  a  dried  specimen,  the  integument  of  arms  appears  fairly 
smooth. 

Ambulacral  groove  has  the  appearance  of  being  rather  wide  and  shallow  in  the  genital  region. 
Adambulacral  plates  form  a  rounde<l  margin  to  furrow;  short  (2  mm.  long)  in  genital  region;  alnrnt 
as  high  as  long;  conspicuously  longer  than  in  B,  jmnopln.  On  distal  jwrtion  of  ray  the  plates,  as  is 
usual,  are  longer  and  slanderer,  and  all  are  concave  in  the  middle,  especially  towanl  furn^w. 
Annature  as  follows:  (1)  A  slender  furrow  spinelet,  invested  with  an  inconspicuous  membranous 
sheath  l)earing  microscopic  pedicellariae,  situated  al)orally  on  furrow  maiigin.  At  base  of  genital 
region  this  spinelet  is  about  1.5  to  2  mm.  long,  and  seldom  exceeds  2  mm.  throughout  the  ray.  (2)  On 
the  actinal  surface  of  each  plate  a  long  slender  spine  articulated  to  a  slight  prominence  or  tulien-le. 
On  alteraate  plates  this  spine  is  often  slightly  longer,  and  placed  slightly  more  laterally,  a  second 
shorter  spinule  (13-4  mm.)  l)eing  present  between  it  and  the  furrow  spinelet.  Sometimes  this  smaller 
actinal  spinule  is  absent,  although  the  longer  spine  is  nevertheless  place<l  more  to  the  outer  side  of  the 
plate.  Freijuently  on  plates  with  2  a<^tinal  spines,  the  single  furrow  spinelet  is  absent.  The  larger 
actinal  spine  measures  8  mm.  near  l)a8e  o{  ray,  increasing  to  13  or  14  mm.  at  distal  limit  of  the  genital 
region,  whence  it  again  gradually  l)ecomes  shorter  towanl  tip  of  ray.  All  spines  are  sheathed  in 
membrane,  covere<i  with  pe<licellaria%  but  the  latter  do  not  api>ear  so  conspicuous  or  numerous  as  in 
the  2  i>receding  species.  Adambulacral  i)lates  of  distal  half  of  arm  bear  but  one  actinal  spine.  On  a 
very  few  rays  there  is  also  but  one  actinal  spine  on  most  of  the  plates  of  the  proximal  half  of  the  ray. 
Some  of  the  actinal  spiijes  at  base  of  ray  appear  to  bear  a  tnmcate,  flaring  tip,  but  these  spines  are 
longer  and  slenderer  than  in  either  of  the  foregoing  sjwcies.  Most  of  them  are  broken  so  that  it  is 
impossible  to  determine  how  many  j)ossess  the  enlarge<l  tip. 

The  lateral  sj)ines  are  articulated  to  the  lateral  plates,  adjacent  to  about  every  alternate  adambu- 
lacral plate  or  those  which  have  2  actinal  spines.  Lateral  spines  are  present  beyond  tenth  adambu- 
la<Tiil  plate,  and  thence  very  rapidly  increase  in  length,  so  that  in  mid-genital  region  they  attain  12  or 
13  mm.,  whifh  is  increaseil  occasionally  to  15  nnn.  at  the  distal  limit  of  the  costal  region.  Membrane 
and  ]KMlici'llari;»'  present. 

Actinostome  very  large,  20-21  mm.  in  diameter.  Mouth  plates  fairly  large,  deeply  excavated  on 
side  toward  furrow  for  accommodation  of  first  tube  f(K>t.  Actinal  surface  of  plate  plane.  Armature 
as  follows:  (1)  A  short  spinelet  (1.5  mm.  long)  situated  on  the  middle  of  the  margin  toward  actino- 
stome,  and  a  second  slightly  larger  spinelet,  on  the  tip  of  the  lateral  pn)longation,  directed  across  the 
month  of  ambniacrai  furrow,  i'l)  On  extreme  outer  end  of  j)late  is  a  stout  tapering  actinal  spine  about 
4  or  5  nun.  long.  One  of  the  spines  of  two  companion  j)lates  is  sometimes  shorter  than  the  other. 
Except  for  this  single  spine  the  general  surface  of  the  mouth  plate  is  smooth.     All  the  spines  bear 
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microecopic  pedicellarije,  which  are  attached  to  s^  thin  inembranouit  invefitment  often  expanded  into 
a  flap  at  tip. 

Matlreporic  ]x)dy  nmall  and  siib-tubercular,  nituated  near  niaii^u  of  disk,  at  inner  e<lge  of 
iuterradial  plate. 

Color  in  alct^hol  yellowish  white;  in  life  very  proliably  salnion-rwl  or  pink. 

IxMrality:  Type  ino.  21193,  U.  S.  National  Museum)  from  station  :ii»U2,  vicinity  of  Kauai  Island, 
between  400  and  500  fathoms,  fine  gray  sand  and  mud,  lx)ttom  temperature  :^).6*^;  1  specimen. 

This  sj>ecies  is  characterizes!  by  the  large  disk,  15  rays,  well  spaced  and  well  developeil  genital 
costie,  which  are  fairly  regular  and  about  35  in  number;  by  the  absem*e  of  prickles  from  the  integu- 
ment, except  at  ver>'  liase  of  arms;  by  the  armature  of  the  adambulacral  Dlate«  and  of  the  mouth  olates. 

Named  for  Dr.  Barton  Warren  Evermann. 

Brisixiga  firagilis,  new  species. 

PI.  XLVI.  flg.  1;  pi.  XLViii,  hgf.  3.  3a-e. 

A  constantly  10-rayed  species,  smaller  than  any  of  the  prece<ling  Brifinga*,  and  with  less  conspicu- 
ous spines.  Some  of  the  chanu^ters,  especially  the  annature  of  the  adambulacral  plates,  are  subject  to 
considerable  variation.  The  specimens  van  be  divided  into  about  5  groups,  on  account  of  certain  small 
differences  which  are  certainly  not  specific  in  character.  The  gn>up  with  the  largest  number  of 
specimens  has  been  considered  the  typical  form,  and  the  others  are  referred  to  in  the  following 
description  as  **  variation  a,  6,  c,  and  e/,'*  merely  as  a  method  of  systematizing  the  diagnosis. 

R=17l  nmi. ;  r=7.5  mm.  R=23  r.  Breadth  of  ray  at  l>ase  4  mm. ;  at  widest  part  of  genital  region 
(40  mm.  from  disk)  7  mm.;  at  last  annular  ridge  4.5  mm. 

Kays  long  and  slender,  rather  more  inflated  in  the  genital  region  (  which  is  often  quite  depressed) 
than  are  those  of  the  preceding  species.  Kays  ver>'  narrow  at  base  and  loosely  articulatetl  to  disk. 
They  gradually  expand  in  genital  region,  the  widest  part  being  about  one-fourth  distance  from  base 
to  tip.  Outer  part  ver}'  gradually  tapering  to  an  attenuate  extremity.  Annular  ridges  extend  ab«mt 
one-half  length  of  ray,  and  Ijeyond  them  the  integument  is  excee<lingly  thin  and  delicate.  Annular 
ridges  narrow  and  very  prominent.  Integument  of  arms  devoid  of  prickles.  Disk  small.  Lateral  spine 
delicate,  shorter  than  in  preceding  species. 

Disk  small  and  depressed,  the  abactinal  surface  being  about  even  with  base  of  arms.  Integument 
crowded  with  small,  illy  defined,  roundish,  subtubercular  plates,  surmounted  by  one  or  two  spiculiform 
spinelets,  quite  small  and  covered  with  thin  membrane.  Around  base  of  each  of  these  spinelets  are 
scattered  a  few  minute  pedicellariie.  The  plates  are  more  crowded  about  the  eci*entric  anal  opening, 
the  spinelets  immediately  surrounding  which  are  larger  than  the  rest.  Each  spinelet  appears  to  end 
in  2  or  3  minute  points.  Intemulial  plate  small.  Closely  united  with  it  are  the  proximal  marginal 
plates  of  either  adjacent  ray,  the  three  plates  forming  a  rude  letter  Y  reversed.  The  upper,  unpaired 
bar  represents  the  interradial  plate,  and  the  diverging  arms  the  marginals,  set  at  a  lower  level  and 
closely  fused  with  the  interradial.  The  outer  ends  of  the  2  diverging  bars  form  a  double  condyle  for 
articulation  with  the  second  marginal  plate  of  each  ray.  The  three  plates  appear  superficially  as  one, 
and  their  exposed  surface  is  slightly  concave  and  wholly  devoid  of  spinelets. 

Abactinal  membrane  of  rays  thin  and  translui^nt  and  entirely  free  from  integumentary  prickles. 
Basal  half  of  ray  is  cnwseil  by  from  24  to  28  annular  t^irinations  or  calcareous  ridges,  rather  thin  but 
pnjminent.  Even  in  the  same  specimen  there  is  coiwiderable  difference  in  the  numlier  of  ridges  on 
the  several  rays.  What  might  l»e  calle<l  primary  costie  are  usually  opposite  each  alternate  adam- 
bulacral plate;  but  on  anus  with  more  than  the  iLsual  numl^er  of  vo^Uv  the  ridges  may  lie  opposite 
2  or  3  consecutive  plates,  then  skip  one,  and  i»n  on.  In  addition  to  the  24  to  28  ridges,  which  extend 
completely  from  side  t<»  side  nf  ray,  there  may  lie  an  inconj«]>icuou.s  rudimentary  ridge  lH.»tween  them 
on  the  median  line,  and  not  reiichini?  the  adambulacral  plates  «if  either  :?ide.  These  incomplete  ri«lges, 
which  are  usually  quite  short,  do  not  have  any  rejrularity  nf  ix-rurremv.  On  some  rays  they  are 
totally  absent;  on  others  there  is  one  for  alx)ut  every  thinl  interc<j?Jtal  space.  ()i*ca.»ji«.)nally  a  ]»rimary 
ridge  does  not  extend  wholly  a<'n*ss  the  ray,  and  all  are  rather  irregularly  sinuous  in  the  me«lian  line. 
The  plates  which  com[x>se  the  annular  ri«l«^^'H  are  n»nipresse<i,  and  l^ear  along  the  keel-Iikesummit 
di-««tinctly  .•*pacetl,  spiculifonn  spinelets  with  swollen  bases  smd  very  sharp  i>oint<.  There  are  numerous 
micros<x)pic  petlicellarife,  als«:»,  along  sides  of  these  os.»<ieles.  Membrane  lH.»tween  ri«lge8  bears  one  or 
two  narrow  transverse  l>ands  of  microscopic  pe<licellari{t.    These  Ijands  are  continued  Ijeyond  the 


1116  BULLETIN    OF   THE    UNITED   8TATE8   FISH    COMMISSION. 

coiital  region,  one  opposite  each  adambulacral  plate,  throughout  ray.  Variation  d:  One  specimen  from 
station  4131  has  more  numerous  annular  ridges,  36  to  40.  The  difference  is  solely  due  to  the  greater 
number  and  prominence  of  the  secondary  ridges,  which  practically  occur  in  each  intercostal  space,  and 
reach  nearly  or  quite  to  the  adambulacral  plates.  They  differ  from  the  primary  ridges  in  that  there 
is  no  larger  (infero-)  marginal  plate  joining  the  slender  ossicles  with  the  corresponding  adambulacral 
plate.  The  secondary  ridges  are  therefore  never  fused  with  the  adambulacral  plates,  a  small  free 
space  always  intervening.  Variations  a  and  h:  Secondary  costie  very  few  and  rudimentary.  Bands 
of  {)edicellaria?  in  intercostal  spaces  are  prominent  and  saccular,  and  the  ridges  are  also  invested  in  a 
soft  membrane  covered  with  minute  pedicel lariie.     Primary  costse,  18  to  26. 

Ambulacral  furrow  wide  and  shallow.  Adambulacral  plates  (1.5  to  2  mm.  in  length)  are  about 
twice  as  long  as  wide  (in  the  middle)  and  rather  more  than  twice  as  long  as  high  (seen  from  side). 
Plates  constricted  in  middle,  but  especially  concave  on  the  furrow  fa^^e.  Armature,  especially  the 
furrow  spinelets,  somewhat  variable  in  arrangement  and  number.  The  typical  form  will  be  first 
described,  and  then  the  several  variations.  Armature  in  type  and  similar  specimens  is  simplest  of  all. 
There  is  but  one  furrow  spinelet  situated  near  the  adoral  end  of  the  plate,  except  on  the  6  to  12 
proximal  plates,  where  an  exactly  similar  spinelet  is  present  on  the  extreme  aboral  end.  Both 
spinelets,  which  are  directed  across  the  furrow,  are  about  1  to  1.25  mm.  in  length,  are  invested  in  a  very 
thin  membranous  sheath  expanded  at  the  tip,  and  there  covere^l  with  microscopic  pedicellarije.  On 
the  actinal  surface,  rather  nearer  to  the  aboral  edge  than  to  the  center  of  the  plate,  is  a  delicate  an<l 
fragile  spinule  about  4  mm.  in  length,  invested  in  a  delicate  membrane  on  which  are  microecopic 
pedicellaria?.  This  spinule  is  more  delit«te  than  is  usual  in  this  genus  for  the  principal  adambulacral 
spine.  On  account  of  their  extreme  fragility,  nearly  all  of  these  spines  are  broken  in  the  tyi)e  series. 
Variation  a:  On  the  proximal  12  or  15  plates  (basal  fifth  of  ray)  there  are  2  adoral  furrow  spinelets, 
1  right  above  and  slightly  aborally  from  the  other,  and  1  aboral  spinelet  as  in  the  type.  Rarely 
there  are  3  adoral  spinelets  at  the  very  \mee  of  the  ray.  On  the  next  few  plates,  about  the  fifteenth  to 
twentieth,  the  aboral  spinelet  is  missing.  On  the  outer  three-fourths  of  the  ray  the  furrow  armature 
is  that  of  the  type — 1  adoral  spinelet.  The  actinal  spine  is  a  trifle  stouter  and  longer  than  the  other 
specimens  (7  mm.  in  mid-genital  region).  (1  8i)ecimen,  station  3817.)  Variation  6.-  Resembling  a; 
proximal  plates  with  3  furrow  spinelets,  2  adoral  and  1  aboral.  The  succeeding  2  or  3  plates  lack 
the  aboral  spinelet.  Outer  half  of  ray  as  in  type.  Actinal  spine  as  in  type,  not  so  stout  or  prominent 
as  in  a.  On  some  rays  the  aboral  spinelet  extends  nearly  to  middle  of  ray,  and  the  2  or  3  succeeiling 
plates  may  have  only  1  adoral  and  1  aboral  spinelet.  (2  specimens,  stations  3892, 4041.)  Variation  r: 
This  is  near  the  typical  form,  the  only  difference  being  that  the  plates  with  1  adoral  and  1  aln^ral 
spinelet  extend  alx>ut  one-third  the  length  of  the  ray  instead  of  being  confined  to  its  immediate  base. 
(2  specimens,  stations  3914,  4096. )  Variation  d:  Multicostate  form  with  rather  stouter  actinal  spines 
than  type.  Furrow  annature  is  practically  the  same  as  type,  except  that  occasionally  on  basal  third 
of  ray  there  will  l)e  2  ini?tea<l  of  1  adoral  sj)inelet.  ( 1  specimen,  station  4131. )  If  the  furrow  armature 
is  represented  graphically  by  a  common  fra^^tion,  the  numerator  standing  for  the  aboral  spinelet,  and 
the  denominator  for  the  adoral  spinelet  of  each  plate,  the  typical  formula  would  be  f .  If  the  ray  V>e 
represented  by  a  line,  the  base  at  the  left,  then  the  proi>ortion  of  plates  with  each  type  of  armature 
to  the  whole  ray  in  the  different  varieties  will  be  alx)ut  as  follows: 

Type: 

0 
1 


1  0 

1 i 

A: 


r.: 


110         0  0 

^""'■2  2         1 1 

' ^or.^ ^ « 

2  2         1  1  I 


1                                                              0  0 

1 1 1 


1): 

1  1 


1  0     ,        ,   0  0 

(nirely.-i ^ 
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Lateral  spines  are  not  nearly  so  prominent  a.*  in  the  preoe<linjr  spei'i(*s.  They  begin  at  about 
Seventh  adambularral  i>late  and  are  articulated  to  a  lateral  plate  at  the  end  of  each  primary  annular 
ridire.  At  the  l>ase  of  niy  the  sjunes  are  al>out  .*>  to  4  mm.  lonir:  in  mid-genital  region  6  to  7  mm.,  and 
on  uuter  thinl  of  ray  4  to  •>  mm.,  l>eintr  here  slightly  h»nger  than  the  actinal  adambulacral  spinules. 
In  variations  a  and  '/  the  lateral  sj>ines  are  l«»nger  than  in  the  tyix*.  but  only  slightly.  Lateral  spines 
membrane-iv>vere<l  ami  K>eset  with  minute  i>edicellari;e. 

Actinostome  rather  large,  y  mm.  in  <liameter.  Mnuth  plates  fairly  prominent,  not  deeply  excavated 
t:>\vanl  furrow,  nor  is  there  a  ]>rol« miration  of  tin-  inner  furrow  rorner  of  plate  as  is  usual  in  this  genus. 
E;ich  plate  has  a  sliirhtly  curveil  edge  toward  actinostome,  arni  rises  gently  toward  me<lium  suture, 
which  is  conspicuous.  Annatureas  follows:  <  1  •  A  marginal  serit*s  of  :>  short  spinelets  on  edge  toward 
actinostome.  These  s[>ineletsare  l.o  mm.  long,  and  the  lateralmost  isdire<'te<i  acn>ss  mouth  of  furrow. 
If  a  line  is  drawn  from  outer  furrmv  eorner  to  inner  suture  <<imer  of  each  plate,  it  would  pass  <  usually) 
through  the  Ita.-^^s  of  3  spinelets  whicti  stand  on  the  a<'tinal  .-urface,  the  outermost  on  the  very  e<lge  of 
plate  an«l  «>ften  directe<l  across  the  furn>w.  The  innermost  of  the  series  stands  in  center  of  plate  and 
is  .stoutest  but  s«-;ircely  longer  than  marginal  spinelets.  Metlian  spine  of  this  group,  which  (xx^asionally 
stands  on  the  slightly  excavate<l  furrow  margin,  is  slen<ler  and  longer.  All  spinelets  have  an  exceed- 
ingly deli(.*ate  membraneous  sheath,  l)e;Jet  with  comi»aratively  few  petlicellaria*.  In  variation  a  the 
actinal  spinelets  form  a  more  transverse  than  diagonal  series. 

Madreporic  Inxly  of  fair  size,  subtubercular,  l)eing  much  larger  than  interradial  plate,  just  adcen- 
trally  to  which  it  is  situatetl.     Striations  coarse,  irregular. 

Color  in  life,  coral  re<l  to  light  salmf»n  pink. 

Ix>calities:  Type  tno.  21194,  l'.  S.  National  Mu.<eum  i  taken  from  station  3S24,  south  coast  of 
Molokai  Island,  222-498  fathom.s  o^ral  nx'ks,  broken  shells;  l>ottom  temi)erature,  49.5-41.5°.  Typical 
si>e<'imens  also  fn»m  the  following  l(»calities:  Stations  aS65.  S^IO,  IV.KlO,  4(XH),  41ek). 

Jitrtird  of  local  it  i*.^. 


SlHtion.  I>»CHlity.  Depth.  Xatuiv  of  l»otioni. 


:>17 South  c«ia.'>t  of  Otthu 320  ('«»arM»  lava,  coral  san«l.  sliells. 

isr».'» North('a.>t  appn^ch  to  I'ailolo  chanufl.  tK-tw^vn   Maui  and  256-2S3  Fine  volcanic  sand.  nx^k". 

Molokai. 

^i'^irj North  c«»a>-t  of  Molokai    3*>-IU  Fine  gray  sand. 

Ji*lo .South  c«^««i>t  of  ( >ahu 31 1-^{37  Fine  gray  sand  and  mud. 

:%yil do .>*^il*'J  < Jray  ^i*lnd  and  mud. 

:k*l1» do •X.»-L*iVS  (iray  sand,  broken  shelN. 

*U1 We<i  c*.Pist  of  Hawaii 3*<i-2a3  Gray  mud.  foraminiferii. 

lUA' Northea.«t  apprLi»i«-h  t«»  I'ailolo  channel 3«M-3<.«*»  Fine  grav  sand. 

:0-M do :4us-3(>»".             l>o. 

^lyo do i'72-*>»i  ■          l>o. 

4131 Vicinity  t>f  Kauai .MJ^ZSl            l»o. 

416 Vicinitv  of  Bird  Island -W  ('«»ral  sand.  n.>ck>,  foraminifera. 


This  is  the  commonest   Brisimjn   in    Hawaiian  waters,  and  .-itn'ms  ^juite  distinct  fn»m  any  form 
lieretofore  de:?cril>e  1.     It  is  relate^l  more  or  lesscloselv  to  />.  txUi<  Fisher  from  off  the  California  coast. 
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EXPLANATION  OF  DESCRIPTIVE  TERMS. 

The  technical  terms  in  starfish  descriptions  are  rather  numerous.  On  account 
of  the  large  number  of  new  forms  in  the  Hawaiian  collections,  it  has  been  necessary 
to  give  rather  thorough  descriptions,  more  especially  as  certain  of  the  species  belong 
to  new  and  often  obscure  genera.  The  following  glossary  is  supplied  for  students 
unacquainted  with  starfishes: 

abadinal,  pertaining  to  the  dorsum  or  hack,  aa  opposed  to  actinal. 

abacfinal  areay  usually  used  in  speaking  of  the  ahactinal  ]:)axillar  area  of  phanerozoniate  species. 

adbialf  ventral,  used  in  speaking  of  the  surface  on  which  the  mouth  opens. 

actinal  intermediate  plates,  plates  paving  the  actinal  surface,  between  the  inferomarginal  and  adambula- 

cral  plates. 
actinal  interradial  areas,  actinal  area  of  disk,  paved  with  actinal  intermediate  plates. 
actinolateral  membrane,  membrane  uniting  the  actinolateral  spines.     (PI.  xl,  fig.  1.) 
actinol(iteral  spines,  in  the  I*terasterid8e  the  long  spines  articulated  on  the  body-frame  close  to  the  adani- 

bulacral  plates  which  form  the  lateral  or  marginal  web  in  Pteraster,  and  support  the  whole  artinal 

floor  in  Hi/menaster.     See  plate  xl,  figure  1. 
actinostome,  the  opening  in  tbe  actinal  skeleton  boundeii  by  the  mouth  plates  and  first  adambulacral 

plates. 
adambulacral  j)lates,  plates  bordering  ambulacral  furrow. 
ambiUacral  furrow,  the  V-shaped  furrow  running  the  length  of  the  rays,  in  which  are  the  tul>e-feet; 

actinal  in  position. 
ambulacral  plates,  plates  roofing  the  furrow. 
aperture  papillse,  in  the  Pterasteridte,  papilliform  spines  opposite  the  segmental  apertures.     ( PL  xxxviii 

fig.  6,  ap.  p.) 
bivalved,  see  pedicellaria. 
excavate,  see  pedicellaria. 
fascioles  or  fasciolar  grooves,  grooves  between  special  transverse  ridges  of  the  marginal  plates,  occurring 

over  the  suture  between  plates;  usually  bordered  by  specialized  spinelets.     (PL  iv,  fig.  2,  shows 

several  fascioles  cleared  of  spines. ) 
foraminate,  see  pedicellaria. 
forcipiform,  forjiciform,  see  ])edicellaria. 
furrow,  the  ambulacral  furrow. 
furrow  spines,  used  sometimes  in  referring  to  the  spinelets  on  the  furrow  margin  of  the  adambulacral 

plates. 
iiiferomurtfmal  plates,  the  lower  or  ventral  series  of  marginal  plates,  usually  very  prominent  in  all  the 

Phanerozonia. 
iiUerbrachial  arc  or  angle,  arc  between  2  adjacent  rays. 
7)nidrep<fric  bodij,  the  more  or  It^ss  prominent  calcareous  sieve  marking  the  external  ojiening  of   the 

water-vascular  nvsteni,  situated  in  an  interradiu^  of  the  alwictinal  area. 
marginal  jdates,  the  more  or  less  prominent  plates  defining  the  contour  of  the  body  in  the  Phanerozonia: 

usually  discernible  in  other  orders. 
mtmtlt  j)lfitt\%  the  nunlififd  innermost  adambulacral  plates. 
osculuin  or  (tsni/ar  orifice,  the  large  central  oj>eni!ig  guarded  l>y  valves  in  the  supradorsal  membrane  of 

the  Pterastcrida". 
pajmhi,  the  small  vermiform,  or  occ^isionally  compound,  dermal  branchiai  which  protrude  through 

holes  in  the  skeleton.  « 

jKipnfar,  pcrtainin*:  to  jmpula'. 
jHijiii/ariiiiii,  specialized  j>apular  area  of  Pontasterinjc. 
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parilLr^  or  more  correctly  jyixUliy  columnar  or  hour-gla<«-8liape<l  o&*icles,  witli  more  or  lej«  flaring 
bojae:?  which  bear  at  the  Huiumit  a  snnip  of  spinelcts,  usually  small.  Of  these  the  mar^nal  f«eriefl 
is  u.<>aally  different  fnmi  the  rest,  and  divenrent.  so  as  to  cover  the  inter\'ening  spaces  l>etween  the 
luixilUf*.  These  grade  into  uniformly  ^ranulatetl  plates*  by  many  transitional  forms.  (See  PI.  in, 
fijT.  3a,  'M\. . 

jm'dit'rUnrin,  the  furioiw  little  pincer-Iike  stnicture  o<'currinjj^  in  great  numhiers  on  some  spe<*ie8  of  star- 
tishes.     In  s<»me  families  they  are  ap|>arL*ntly  al><ent.     They  may  be  classitieil  as  follows: 
a.  Sessile:  without  a  spe<*ial  \vaLi>a\  piece. 

1.  Incipient  or  iweud^^-i^^iiivllariit'.     The  jaws  do  not  sprin^r  from  a  specialize<l  deprewion  or 

foramen. 
I'j.  Simply  a  group  of  opj^osable  spinelets;  ^piniform.     <  PI.  ii,  tig.  -I,  pe<l.;  PI.  ix,  tig.  la.) 
1'*.  The  spinelets  more  or  less  sj»ecialize<l.  and  on  sei>arate  plates,  arraugc<l  in  little  combe; 

j*erthwte.     »  PI.  X,  fig.  3. 1 
b*.  With  2  or  3  specialize^l  jaws,     i  e.  g.  Lnidia,  PI.  xvi,  fig.  1. ) 

2.  Tong-shape<l  or  alveolar  pedicellariie.     The  jaws  spring  from  a  spei'ialized  pit  or  foramen. 
2*1.  The  jaws  have  no  s^iecialized  depresisions  into  which  they  fit  when  opened.     The  jawa 

are  higher  than  wide,  usually  spatulate  ipl.  xvi,  figs.   3,  4,  4a;  pi.  xxvi,  fig.  Ibi; 

2h.  The  jaws  are  low  and  wide,  with  no  specialized  depression  into  which  they  fit  when 
o])ene<l.     Pedicellaria*  are  mere  slits,  or  resemble  a  miniature  bivalved  shell  (pi. 
XXVI,  fig.  5;  pi.  XXVII,  fig.  2a:  pi.  xxxiii,  fig.  1);  hii-alretl. 
2r.  The  jaws,  when  opc'iie*!.  fit  into  a  spocializeil  depression  ( pi.  xxvii,  fig.  1 ;  pi.  xxxi,  figs. 
2a,  4a,  4b);  txtyittiU. 
h.  Pedunculate.     I'lach  pe<iicellaria  consists  of  a  basal  pie<>e  and  2  jaws. 

3.  The  jaws  are  attache<l  to  end  of  the  l>a8al  piece  nearest  them,  i.  e.,  the  jaws  do  not  croas 

near  the  base  <pl.  xli,  fig.  2i;  forririform  or  *'ntnwj}d.^^ 

4.  The  2  jaws  cross  one  another.      (PI.   xli,  figs.  3b,  4b;  pis.  xlvh,   xlviii  ); /</rri/w/arm  or 

periftomifil  memhr*tnt\  the  membrane  surrounding  the  mouth. 

A*  or  mnj*tr  nvl'm*,  the  distance  from  <*enter  of  di.-ik  to  tip  of  ray. 

r  <ir  minor  radium,  the  corresponding  interradial  dimension. 

fftmeidal  apfrtur*  in  PterasteridH',  small  a{iertun*  at  base  of  each  actinolateral  spine  and  at  outer  edge 
of  ai.lambulai*ral  plate  leading  from  nidamental  (iivity  to  exterior:  guarde^l  by  the  aperture 
Iiapilla,  q.  v.     \  PI.  xxxviii,  fig.  H. ) 

fftine*.  ifpiwdrf^  $piii»lfUy  relative  teniis  purely:  the  spines  l>eing  the  largest,  providing  any  conspicuous 
spinous  ap|iendages  are  present. 

fffimcuht,  small  0{)eninjy[s  in  the  supnulorsal  membrane  of  Pterasterida*.     t  PI.  xi.,  fig.  2.  t 

fu)ter*imhidarml  fJnU*,  especially  well-<leveloiK?«l  in  the  Astropectinidie,  are  small  internal  o«fe<ic]e8 
extending  from  the  amlmlacral  plates  to  the  corresiMjtiding  inferomarginal.  or  sometimes  to  the 
intermetliate  plates  when  the  actinal  interme«liate  areas  are  exten^*ive.     <  PI.  ii,  fig.  of,  *i. » 

fniter^^margiwd  fdntry,  the  Upper  or  dorsal  series  of  marginal  platirs  defining  the  contour  of  the  aliactinal 
surface  in  most  l*hanen.»zr)iiia. 

fupntdnrMi  innnhniney  **the  veil-like  ct>vering  or  external  independent  tissue  whereby  the  don»l 
nidamental  cavity  is  formed  in  the  I*tera.«'teridaf.  The  membrane  is  sup|K»rte«l  alwve  the  true 
aliai'tinal  surface  of  the  animal  by  the  ]iaxill:e,  which  c«jnsi.rit  of  a  long  columnar  |ie<lii*el  surmounted 
by  a  cn>wn  of  fine,  more  or  less  elongate  spinelets.  In  the  majority  of  forms  iH^longiii};  to  this 
family,  fine  mus<'ular  fibrous  lunils  extend  l»etween  the  tijisof  the  spinelets  and  constitute  a  nuire 
or  less  re.:;niar  fibrous  network:  and  the  general  tissue  of  the  supradorsal  membrane  which  fills 
in  the  inter^jiaces  or  mesht*s,  is  usually  i>erforate«l  by  small  c«Jiitraotile  iK)res  styled  fpiraruia  by 
Sare.'*     Sladen. 

terminal  or  oi'nbir  pinU\  the  uni»aireii  plate  at  the  tip  of  the  ray. 

F.<  .B.  T.-c;.  I't.:*— ^j 
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.     Descriptions  of  new  sjK'cies  of  starfishes  and  ophiurans.  with  a  revi.sion  of  tvrtain  sjiecies 

formerly  descril)e<l.         Prrn'.  V.  S.  Nat.  Mu<.,  vol.  xvii,  1.^94.  p.  245-297. 
.     Revision  of  ivrtain  genera  and  s|»ecies  nf  starlisht'S  with  dex-riptions  of  new  foniis.     '   Trans. 

Conn.  Aca<l.  Sim.  Arts,  vol.  xx,  1W*9,  p.  145-234,  pis.  '24-M). 
ViGi'iER.  C.     Anatomic  cfimjwin'e  du  squelette  des  stelleride.<».     ■    An*h.  7a^*\.  F'.x|>er.  et^n-nvr.,  t.  vn, 

1878  (1879),  p.  ii3-250,  pis.  v-xvi.     t  Issui'*!  also  a  separate  with  same  |>agination. ) 
Wood-Maso-v  J.,  and  Alcock,  A.     Natural  history  noU^s  fmm  H.  M.  Indian  Marine  Survey  steamer 

Inrettigaior.    Ann.  N.  H.,  ser.  6,  vol.  vii,  1891,  p.  12-15,  427-13:1 
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EXPLANATION  OF  PLATES. 

(Except  where  indicated  otherwise,  all  drawings  and  photof^raphfl  were  made  by  the  writer.) 

PLATE  I. 

Fig.  1.  Aitropfden  polyaeanth^u,  abactinal  view;  enlarged  to  elightly  over  2  diameters. 
Fig.  2.  Atttropecten  relitariSf  abactinal  view;  enlarged  to  about  1}  diameters. 
Fig.  3.  AstropecUn  ptmUtUitSf  abactinal  view,  X2. 
Fig.  4.  Aftropedeii  dejiopJioruSf  abactinal  view,  X2. 
Fig.  5.  Same,  actinal  view. 

PLATE  II. 

Fig.  1.  AstropecUn  polydcanthus.  Fifth  inferomarginal  plate  and  neighboring  adambulacral  plates. 
The  upper  adambulacral  plate  is  devoid  of  spines,  while  in  the  lowermost  (adoral)  the  fur- 
row spines  are  standing  perpendicularly,  X8.  la.  Astropecten  polyacayithutt.  Two  paxilUe 
from  the  base  of  ray,  X20.     l^.  Paxilla  from  ray,  about  halfway  to  tip,  X20. 

Fig.  2.  Astropecten  reiitaris.  Fifth  inferomarginal  plate  and  neighboring  adambulacral  plates,  X 10. 
2a.  Paxillic  from  base  of  ray,  X20. 

Fig.  3.  Agtropeden  deiiophants.  First  3  inferomarginal  plates  and  neighboring  adambulacral  plates, 
XlO.  3a.  Paxillae  from  near  center  of  disk,  X 20.  36.  Second,  third,  and  fourth  8ui>ero- and 
infero-marginal  plates  seen  from  the  side,  XlO.  3c.  Tenth  adambulacral  plate,  XlO.  3</. 
Mouth  plates;  the  first  adambulacral  shown  on  the  right,  Xl5. 

Fig.  4.  Astropeden  pusWulus.  Third,  fourth,  and  fifth  inferomarginal  plates  and  adjacent  adambula- 
cral plates,  a*,  first  actinal  series  of  adambulacral  spinelet^;  «*,  second  pericH;  ped.,  pedicel- 
larian  apparatus,  XlO.  4a.  Mouth  plates,  XlO.  46.  Paxilla*  from  disk  near  border  of  inter- 
radial  area,  X20. 

Fig.  5.  AMropedeii  produdus.  Sixteenth  to  eighteenth  superomai^nal  plates,  and  abactinal  end  of 
inferomarginals,  showing  the  large  lateral  spines,  X5;  aup.,  superomarginal  plates.  5a. 
Paxillftj  near  base  of  ray,  X 10.  56.  Side  view  of  a  paxilla  from  Imse  of  ray,  XlO.  5c.  Adam- 
bulacral plates  from  near  proximal  end  of  furrow,  X8;  mar.^  inferomarginal  plate,  bd. 
Median  furrow  spine,  XH.  be.  Mouth  plates,  X4.  5/.  Cross  section  taken  at  about  the 
middle  of  ray  to  show  l>etter  the  relation  of  plates.  a6.,  abactinal  integument;  ad.,  adam- 
bulacral plate;  am.,  ambulacral  plate;  inf.,  inferomarginal  plate;  sup.j  superomarginal  plate; 
sa.f  superambulacral  ossicle. 

PLATE  III. 

Fig.  1.  Ctenophora»ter  havaiiensis.  Adambulacral  plates,  actinal  intermediate  plates,  and  lower  end  of 
sixth  inferomarginal,  X8;  int.  pl.^  intenne<liate  plate;  i7i/.,  sixth  inferomarginal  The  spines 
have  bi»en  reniove<l  fn>m  the  me<lian  adambulacral  plate,  hi.  Kight*?enth  and  nineteenth 
suiKTomarginals,  from  above,  to  show  the  lateral  spines  on  upper  end  of  the  inferomarginals, 
XH.  16.  Tip  of  an  inferomarginal  spinel  much  enlarged.  Ic.  Diagram  of  an  inferomarginal 
plate.  The  circles  rei>reHent  the  articulation  surface  for  spines.  1^/.  Paxilla*,  alx)ut  midway 
between  median  radial  line  and  edge  of  paxillar  area,  from  near  base  of  ray,  XlO.  \e. 
Me<iian  spine  of  furrow  series  (adanilmlacral),  XS. 

Fig.  2.  PttUdittt'nfpKix  cimjnlatn.  Madreporic  body  and  neighboring  i>axilla»,  XlO.  2a.  Adambulacral 
jjlates  and  inferomarginal  plates  near  base  of  ray,  X7.  26.  Paxilla*,  e<ige  of  interradial 
area,  XlO. 

Fig.  8.  ]*!<il(istcr  atletiuatas.  Adambulacral  and  inferomarginal  plates,  X5.  3rt.  Paxilhe  from  a  large 
h»pe<'inien,  ba.s  *  of  ray,  XlO.  86.  Paxilla'  from  base  of  ray,  showing  usual  ix)sition  of  spine- 
lets,  XlO.  3r.  Paxilhe  from  a  form  with  broader  rays,  base  of  ray,  XlO.  Sd.  A  single  ])ax- 
illa,  from  the  side;  large  specimen,  XlO. 
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PLATE  IV. 

Fijr.  1.  .Utriff^cten  produrtu».  AlNictinal  view  uf  ime  ami  an«l  ]>artH  of  three  olhorn,  nlightly  lew  tliau 

natural  vize. 
Fig.  2.  ^Saine.  Aetiiial  view  of  Iniso  of  my,  showing  mouth  plati*H  and  inferoiuarginal  armature.     The 

epines  have  l)een  renrnvetl  fntni  a  few  inferoniarginal  |>lutes  to  show  their  nhape,  and  the 

fas4*inlar  gnK>ve«»»  nearly  X2. 
Fig.  .'{.  Same.  Aliaetinal  view,  .^thowing  latrnil  infernmarginai  npinen,  neiirly  X^. 

PLATK  V. 

Fi^.  1.   l.teiiophiraMiT  hnti-nitfu*i».  Altartinal  surface.     Natural  size. 
¥\i.  2.  Same.  Actinal  surface. 

PLATE  VL 

Fig.  1.   Ctiiiojthorajttt-r  hairaiit'uj^ls.    \   ]M>rtion  of  disk   and   l>ase  of  rays  enlarged  to  a  tritie  over  '1 

diaineters. 
Fig.  2.  Same.  Actinal  view.     The  ai'tinal  intennediate  plates  are  deareil  of  spinelett*  in  one  intezTa<iius. 

PLATE  VII. 

Fig.  1.  Pttil<ui4T*}pn»  ringulata.  Side  view  of  an  arm,  enlargeil  nearly  2  diameters. 

Fig.  2.  Same.  Two  immature  individuals,  slightly  larger  than  natural  size. 

Fig.  li.  Same.  Altactinal  view  of  aiiult,  slightly  larger  than  natural  size. 

Fig.  4.  FfUatii^r  ntienmituit^  slightly  laq^^r  than  natural  size. 

PLATE  VIII. 

Fig.  I.  l*»UnMer  attenuaht*.  Mouth  plates  and  actinal  intermediate  areas,  eiUarge<l  to  slightly  lets  than 
2  diameters. 

Fig.  2.  FnUtuieropfi*  ringulata.     Actinal  view,  enlai^ge<I  to  slightly  less  than  2  diameters. 
Fig.  3.  Adroprctm  t-uUiMw,     Actinal  view,  enlarge*!  to  slightly  lesw  than  2  diameters. 
Fig.  4.   TritonnMer  mutjtefJfjtus.     Actinal  view,  enlarge<l  to  slightly  less  than  2  diameters. 

PL.\TE  IX. 

Fig.  I.  Tritoiuifter  crasffedtAn*.  Twelfth  to  fourteenth  marginal  plates  showing  the  prominence  of  the 
infenmiarginal  series  with  their  long  spines,  XH.  la.  Fourth  and  fifth  inferomarvinal 
plates  and  adjai*ent  adamhulacrals,  XlO.  A  pe<lii*ellarian  ap]>aratus  is  shown  on  one  plate 
otherwi.»«t»  clearv<l  of  actinal  spines;  int.  intenne<liate  plates.  1'*.  I^ixilhe  fnwn  alwctinal 
interradial  area,  X20.  l**.  Side  view  of  a  larger  interradial  aliactinal  ]»axilla,  X20.  1</. 
Paxilla  from  neulial  line,  middle  of  ray,  X2t).  h\  Mouth  plates,  side  view,  showing  i»ar- 
ticularlv  iM^sition  of  marginal  spines,   X*).     \t\  .Vdamhulai*ral  plate,  middle  of  niv. 

opposite  eleventh  infernmarginai,  XlO.  1^;.  Mouth  plates,  actinal  asi>e<-t,  X*^.  l/i.  Mar- 
ginal plates  of  outer  half  of  ray,  viewe<l  dirtn-tly  fn»ni  al)ove,  to  show  prominence  of  infero- 
marginals;  X2.  All  c<^vering  has  l)et»n  remove<l.  1».  Enlargement  of  a  couple  of  plates. 
X**.  Ij.  Marginal  plates  from  side,  showing  relative  height  of  the  2  series;  mp.^  supero- 
marginals.     U*.  Me<lium  spine  of  a<lambulacral  furrow  series,  XlO. 

Fig.  2.  PntnginMer  wUtingi.  Ninth  and  tenth  adamhulacral  anil  fifth  and  sixth  su{>eromarginaI 
plates,  XlO.  Interme«liate  plates  (  oi/. )  an»  shown  I  >et  ween  the  twi».  2*/.  Paxil  he  from  l»as«? 
of  mv,  Xl'>. 

Fig.  .H.  IHfuvtvnfttT  ufji'ioteM.  Paxillsi*  fnun  hase  of  ray  showini:  als«»  the  pn»niinent  {lapular  pores, 
>:10.     S'l.  Side  view  of  a  jiaxilla  fn»m  the  al»actinal  interradial  area.    •  15. 

Fig.  4.  A*lr(»perti  in-^tliijtfnjt.  Ninth  and  tenth  adamhulacral  plates  and  adjacent  inferi»inanfitialH.  ..  HI. 
The  actinal  interme<liate  plates  are  s.-t-n  ]K*twe«'n  the  two.  4n.  Mouth  plates,  vs.  4h. 
Paxilhe  fniui  Iwsi*  of  ray.  at  side.  •  10.  4'-.  Paxilla  from  another  imlividual.  -10.  4'^ 
Some  of  its  sj)inelets  enlargi**!. 
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PLATE  X. 

Fig.  L  Psilnsteropifis  nngnlcUa.     Actinal  view,  Xl.'i.     Drawn  by  II.  R.  Johnson. 

Fig.  2.  JHpsacaster  neniotes.     Abactinal  view,   Xl.3.     2a.  Fourth  an<l  fifth  adainbulacral  plates*  an<l 

one  intemie<liate  plate,    X^.     From  one  plate  the  inner  actinal   series   of  spineleti^  has 

been  removed.     Drawn  by  H.  R.  Johnson.     2h.  One  of  the  furrow  spines  seen  from  the  i^i<le. 
Fig.  8.   Cheirader  sntfderi     Mouth  plate,  first  3  adambulat^rals,  actinal  intermediate  plates,  and  inner 

edge  of  first  3  inferomarginals,  showing  |)articularly  the  peculiar  pedicellariuj  characteri.**tii- 

of  the  genus,  X8. 

Fig.  4.  Cheirasler  inops.    Sixth  inferomarginal  plate  and  2  adjacent  adainbulacral  plates,  X 10. 

Fig.  5.   CheiruiKter  hor<^idxis.     Third  and  fourth  inferomarginal  plates  and  adjacent  adambulacrals,  XS. 

bit.  Abactinal  surface,  radial  line,  near  center  of  disk,  X 10. 
Fig.  6.  Pseudarchanter  myobrachuLs,     Fourth  inferomarginal  plate  and  adja<*ent  adainbulacral  plates, 

X8.     6a.  Radial  and  adradial  {xaxillie  near  center  of  disk,  X 10. 

Fig.  7.  Pseudarchasier  jordani.  Fourth  and  tifth  adambulacral  plates  and  adjacent  actinal  inteniie- 
diate  plates,  X8.     7a.  Radial  (mxilW,  XlO. 

PLATE  XL 

Fig.  1.   TrilonaMer  craspedottis.     Abactinal  view,  X  2. 
Fig.  2.  Aslrope<:Um  callistus.     Almctinal  view,  X2. 

PLATE  XII. 

Fig.  1.  DipsacoMer  nesioten.     Actinal  view,  nearly  twice  natural  size. 
Fig.  2.  Same.     Basal  portion  of  arm  and  |>art  of  disk,  nearly  x2. 
Fig.  3.  Patagiaster  mUtingi.     Actinal  view,  about  X  1.5. 

PLATE  XIII. 

Fig.  1.  Luidia  hystriXy  about  five-sixths  natural  size. 
Fig.  2.  Same,  young,  Xl.3. 

PLATE  XIV. 

Fig.  1.  Luidia  hygtrixy  portion  of  disk  and  basal  part  of  arms  enlarged  to  1.75  diameters;  abactinal  view. 
Fig.  2.  Same,  a4:tinal  surface,  XL75. 

PLATE  XV. 

Fig.  1.  Luidia  rnagnijica.     Portion  of  abactinal  surface  of  arm  enlarged  to  nearly  2  diameters. 

Fig.  2.  Same.     Abactinal  view,  slightly  less  than  one-half  natural  size. 

Fig.  3.  Same.     Actinal  surface  of  ray  near  disk.     Enlarged  to  nearly  2  diameters. 

PLATE  XVI. 

Fig.  1.  Luidia  juagnijini.  Adambulacral,  interme<liate,  and  inferomarginal  plates  from  ])roxinial 
fourth  of  ray,  X5.  A  second  adambulacral  and  adjacent  intermediate  plates  are  shown. 
ap.y  outer  adambulacral  pedicellaria;  i/>.,  intermediate  pe<licellaria;  inf.  ;>.,  inferomarginal 
IKHlicellaria.  la.  PaxillHi  from  near  base  of  ray,  from  the  2  inner  regular  series,  XlO.  The 
ine<lian  radial  line  is  to  the  left  and  the  spines  point  aborad.  Peculiar  compound  papula*  art* 
shown  in  upjier  left  corner,  the  circle  indicating  where  the  pe<licels  of  the  i>axilla'  liave 
been  broken  off. 

Fig.  2.  Luidia  hystrij-.  Adambulacral  plates  in  basal  fourth  of  ray,  X8.  Top  of  figure  is  aborad. 
lV/.  Paxilhe  from  near  base  of  ray,  from  inner  regular  row  but  one,  XlO. 

Fig.  :i.  .Vniiuiiter  ornatuH.  Adambulacral  and  adjacent  actinal  interme<liate  plates,  XlO.  3<i.  Paxilla 
from  specimen  having  prominent  abactinal  pedicellariie,  XlO.  36.  Paxillte,  radial  an<l 
adradial  from  near  base  of  ray;  ty[>e,  XlO. 

Fig.  4.  Xt'reidai<tt'r  h(firerft!.  Adambulacral  and  adjacent  actinal  intermediate  plates,  near  base  of  ray, 
showing  actinal  i>e<licellariie,  X8.     4a.  Radial  paxilla,  abactinal,  X8. 

Fig.  5.   Pe)itag(fuas(vr  aminojthilun.     Radial  plates,  X 8.     5a.  Adambulacral  plates,  XlO. 

Fig.  ().  Tosia  {Plinthintrr)  rrrnmoidt'a.  Adambulacral  plates,  XlO.  6a.  Radial  and  adradial  plates, 
abactinal,  near  center  of  <lisk,  XlO. 
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PLATK  XVII. 

Fiu.  1.  P'ltagiaMer  nuttingi.     Ahaclinal  surface,  slijrhtly  less  than  twitv  natural  size. 
FifcT-  -.   Vheirafttr  iintpn.     I>). 
FijT.  S.   t.'hfirtijUtr  horrhfu*.     D*}. 

Fiir.  4.  y*reidn*ter  Uttrenti.  AI)actiDal  view  of  ray  and  a  little  of  interrailial  p«)rtion  oi  disk. 
Enlarjre<i  slightly  less  than  2  diameters. 

PLATK  XVIII. 

Fij;.  1.   CheiraMt'r  tfnij'Uri.     Al>aetinal  view  of  tyj>e,  slightly  less*  than  X-. 
Fi^.  1.   ("heirnMer  htrnflun,     Artinal  view,  sli^rhtly  less  than  X2. 
Fit:.  3.   t^hei rafter  sivjfleri.     Actinal  view,  slightly  ie.»i8  than  X2. 

PLATE  XIX. 

Fig.  1.   Pstu*lirrh*ixf*r  inij^jhrachltiif.     A baetinal  surface,  X  !.♦>♦>.     \a.  Actinal  surfacv,  X  1.66.     1'*.  Same, 

young.    .\lKietinal  surface,  X\.i<.     \r.  i>anie.     Actinal  view,  Xl.>^. 
Fig.  1*.   I*iteadarchnAter  jordniii.     Actinal  view,  XL*"*.     2/».  Al>actinal  view,  Xl.^>^>. 
Fig.  3.   ftonitMiisiyidff  teha.     Portion  of  abactinal  surface  to  show  i>apular  areas,  X  L.'i3. 

PLATE  XX. 

Fig.  1.  }MiaMfr  ontotu*.     Al>actiual  view,  slightly  less  than  X2. 
Fig.  2.  Same.     Actinal  view,  Xl.7. 

Fig.  'A.  AutheniaMer  epijrnnthu*.  Portion  of  actinal  surface  enlar>;(d  atMiut  twii-e  to  show  mouth  platei* 
and  adanibulac*ral  armature.     Typical  form. 

PL.VTE  XXI. 

Fig.  1.  Sfreidatier  ti4nrtr»i.     Actinal  view;  enlarged  alK>ut  XL". 
Fig.  2.    7>/jriVi  (CeramaMer)  micropella.     Actinal  view,  Xl.5^'>. 

PL.VTE  XXII. 

Fig.  1.   PentagonaMer  niumophlluj<.     A Ijactinal  aspect,  nearly  Xl.o. 

Fig.  2.  Same,     .\ctinal  view. 

Fig.  'X    Tftfia  i  PUnthaMer )  reramoidm.     Actinal  view,  slightly  lanrer  than  natural  size. 

Fig.  4.  Same.     Abactinal  asjiect. 

PLATE  XXIII. 

Fig.  1.  AMrocentmui  c<dlimorphHA.     Alxictinal  view,  XLL 

Fig.  2.  Same.     Portion  of  al>actinal  surfa«v  enlarge<l  to  alxiut  2  diametery. 

Fig.  3.  Same.  Portion  of  aliactinal  surfai-e  enlarge<l.  The  granulifomi  ap]x»rance  of  the  aljactinal 
plates  i.»*  due  to  a  bead-like  roughness  of  the  plates  themselve.**,  not  to  d»»ciduous  granules;  Imt 
granules  surrouml  each  plate,  and  are  pn*sent  on  the  general  surfatv  of  the  marginal  plates. 

PLATE  XXIV. 

Fig.  I.  Odlidermtt  jtjtertab'di*.     Altactinal  asi)ect  of  a  me<iium-size«l  individual,  alniut  natural  size. 

Fig.  2.  Same.     Actinal  surfaiv. 

Fig.  3.   ZonjfiJfter  itpinuioHHM.     Aliactinal  view,  al>«>ut  natural  size. 

PLATE  XXV. 
Fig.  1.   lydlidt.rma  ^iHniahiliti.     Portion  of  abactinal  surfa<v  of  s:ime  s|»ecimen  as  plate  x.xrv,  figure 

1,  xlh:^. 

Fig.  2.  Same.     Portion  of  abactinal  surface  at  l)a.<*e  ••!  ray.  showini;  a>iamK>ulacral  and  ai'tinal  spines; 

type,  al)Out  Xl.8. 
Fig.  3.  Same.     Region  of  the  actin<»slomc;  tyi»e,  al>out  /\1.8. 
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PLATE  XXVI. 

Fig.  I.  Antfieniaster  epiranthus,  Ahaotinal  aspect  of  type,  natural  size.  la.  Adambulacral  plate  from 
proximal  portion  of  series,  showing  the  heavy  membrane  as  it  appeara  in  life,  the  grannli'8 
beneath  being  nearly  obscured;  tyi)e,  X8.  lb.  A  dried  specimen  to  show  appearance  after 
the  membrane  has  shninken,  X8.  This  specimen  is  one  of  the  long-armeil  forms  and 
possesses  a  pedicellaria  at  the  adoral  side  of  a  number  of  the  plates.  (See  pi.  xxix,  iig.  2). 
Ir.  Radial  and  either  adradial  row  of  plates,  obscured  by  integument,  about  one-third 
distance  from  center  of  disk  to  tip  of  ray,  X5. 

Fig.  2.  Arteroiliscus  tuberculosw*.     Adambulacral  plates.     Drawn  by  O.  E.  Hyde. 
2a.  Dorsal  tubercles  enlarged.     Drawn  by  0.  E.  Hyde. 

Fig.  3.  Calliderma  sj>ectalnU8.     Seventh  and  eighth  adambulacral  plates,  X5. 

Fig.  4.  Tosia  {Ceramnster)  mitropelta.  Adambulacral  plates,  XlO.  Drawn  by  O.  E.  Hyde.  4a.  Radial 
abactinal  plates,  X12.     Drawn  by  O.  E.  Hyde. 

Fig.  5.  Evoplttsoma  forcipifera.  Mouth  and  first  3  adambulacral  plates,  X7.  ba.  Inner  mouth  spine, 
X7.     56,  be.  Spines  from  actinal  surface  of  adambulacral  plates,  X7. 

PLATE  XXVIL 

Fig.  1.  CdlliaMer  pedicellaris.  Adambulacral  plate  and  adjai^ent  actinal  intermediate  plates  in  proximal 
third  of  series,  showing  an  open  and  a  closed  jiedicellaria,  X8. 

Fig.  2.  GUbertatter  anacanthus.  Abactinal  view,  X2.  (The  outlines  of  disk  inclose  fig.  2b.)  Drawn 
by  H.  R.  Johnson.  2a.  Three  adambulacral  plates  (about  one-third  R  in  position),  show- 
ing one  of  the  large  bivalved  pedicellariw  on  the  furrow  margin.  2b.  Abactinal  plates  show- 
ing the  pedicellarifiB  and  flat  granules  or  ossicles  by  which  the  plates  are  covere<l,  x7.  p., 
papulae.  2r.  An  actinal  interradial  area  to  show  pedicellaria?,  granules,  furrow  niai^in,  and 
mouth  plates.     Drawn  by  H.  R.  Johnson. 

Fig.  3.  Astroceramtis  coUimorphwt.  Two  adambulacral  plates  and  one  actinal  intermediate  plate,  the 
latter  bearing  a  pedicellaria,  X8. 

Fig.  4.  Ewplosoinaforcipifera.  Abactinal  view,  XL 33.  (Theoutlinesof  disk  inclose  fig.  46. )  Drawn 
by  H.  R.  Johnson.  4a.  Madreporic  body  and  adjacent  plates  as  they  are  in  life,  showing 
tubercles,  venniform  i>apuhe,  and  the  granules  covered  with  a  soft  membraneous  sheath; 
X5.     An  abactinal  pedicellaria  is  also  shown.     46.  Side  view  of  abactinal  spines,  X5. 

PLATE  XXVIII. 

Fig.  1.  CalliaMer  pedicellaris.     Portion  of  abactinal  surface,  Xl.8. 

Fig.  2.  Same.     Actinal  surface,  Xl.8. 

Fig.  3.  Asterodiscimt  tuberculosiu.     Side  view  of  ray  to  show  the  2  series  of  marginal  plates,  Xl.8. 

PLATE  XXIX. 

Fig.  1.  Anihmuwter  eplxanthus.     Long-rayed  fonii,  al)actiual  surface  of  a  dried  specimen,  Xl.35. 

Fig.  2.  Same.     Actinal  surface,  Xl.«^^. 

Fig.  3.  Ei'oplosomn  forcipifera.     Actinal  surface  after  specimen  had  l)een  drie<l,  Xl.8^^. 

Hg.  4.  Linckia  dipUur.     Actinal  view  of  disk  and  adjacent  portion  of  rays,  Xl.8;^. 

PLATE  XXX. 

Fig.  1.  LeiiiMer  c(dV\jyeplu».  Abactinal  view,  slightly  more  than  Xl.7.  l<i.  Same.  Skin  removeti  to 
show  arrangement  of  plates.  Portion  of  ray  ha.s  been  o^wned  along  dorsal  line  and  spread 
out. 

Fig.  2.   Ophidinatfr  rfutbdotus.     Abactinal  view,  slightly  larger  than  natural  size. 

Fig.  3.   Ophidlditter  trineriatuH.     Abactinal  view,  about  X4.2.     Photo  by  N.  H.  Kent. 

Fig,  4.  ()pfndinnttr  srler(jdennu8.  Abactinal  view,  Hlightly  larger  than  natural  size.  4a.  Actinal  surf  at  v 
Hhowing  extensive  actinal  intermediate  areas. 

PLATE  XXXI. 

Fig.  1.   CdlUnMer  pidiceUarh.     Abactinal  view,  natural  nize.     Drawn  by  II.  R.  Johnson. 
Fig.  2,   (>phhli(t»ttr  Kclfrodcnnntt.     Actinal  surface  showing  furrow  spines  an<l  position  of  pedicel lariM^. 
2a.   A  pedicellaria  from  the  abactinal  surface,  much  enlarged. 
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Fitr.  3.  Ijciatier  caHiprplns.     Furrow  anuature,  viewed  from  fiirn)w. 

Fijj.  4.  Ophidia^er  iorifjli.  Almctinal  Burfai-e  showinj?  adracHal  plates  and  jM-MJition  of  pedicellarias 
XlO.  4a.  One  of  the  al>a('tinal  f»e(liceilarije.  46.  Same,  the  jaws  l>einj»  rlosetl  to  show  the 
PI)eoial  depn»««ion.*!i  for  jawn  and  slight  fluting:  on  outer  face  <»f  latter.  4^*.  Furrow  niai^in  and 
actinal  .seri**!?  of  f>apular  |iore8,  XlO.  4rf  Furrow  npinelets  an  seen  from  furrow,  showing 
accessory  granules,  about  X2U.     The  right  i.»*  towanl  mouth. 

Fig.  o.  Ophhlhtxtt-r  tenelluy.  Riidial  plates',  XH.  .>f.  Furrow  margin  in  the  pn)ximal  tliinl  <>!  the 
ray,  XlO. 

Fig.  ♦>.  (fphiffin^iT  ftptatm'Uft.  I^ulial  and  either  adradial  ^H.•ri(•s  of  ]»later>,  XlO.  iya.  Furrow  margin 
and  actinal  surface, the  plates  l»elow  the  (lapular  pon*s  l»eing  inferomarginal,  XlO.  tyh.  Fur- 
row spinelet.**  Yiewe<l  from  furrow,  X20.  Mouth  is  towanl  the  right,  a<*cessory  granules 
are  shown  between  the  spinelets. 

Fig.  7.   Ophiiliaster  tri)<t'ri(itu».     Furrow  S[»ines,  XlO.     76.  Al)actinal  iH.»<.licellaria. 

Fig.  S.   Ophidinsti-r  rhdnlotnn.     Fum:»w  spines. 

Fig.  9.   Linrk'm  diphw.     Furrow  spines  viewed  from  furrow;  mouth  is  toward  left. 

PLATE  XXXII. 

Fig.  1.  Pentactnu*  hntrniierisiit.     Abactinal  vii»w  of  type.     Retluce<l  to  alx>ut  0.7  natural  size. 

Fig.  2.  Same.     Young  specimen  showing  the  incipient  lophial  spines  and  the  lai*k  of  other  spine«?, 

aljout  XO.7. 
Fig.  3.  Same.     View  of  furrow  margin  of  a  large  specimen  showing  a  triplicanthid  armature  to  adam- 

bulacrral  plates;  2  and  3,  seccmd  and  thini  series;  (first  an<l  seccmd  acrtinal  series^. 
Fig.  4.  AfientdineH:^  tn^terndo^nn.     Abactinal  aspect  of  a  young  specimen,  Xl.K 
Fig.  o.  Same.     Actinal  surface,  Xl.J^. 

PLATE  XXXIII. 

Fig.  1.  Pentact-rtMf  hau-ailenjtij*.     Portion  of  actinal  surface  of  tyi>e,  enlarged. 

Fi.z-  2.  AMerrtdiitcwt  tiifterruloHHu.  A  ray  and  jwrtion  of  disk  of  the  type  enlarge<],  showing  madreporic 
Ixxly  and  form  of  tuliercles,  X 1.^^. 

PLATE  XXXIV. 

Fig.  1.  Astentfli^tijf  tidterculo*uK     Abactinal  view  of  tyi)e,  three-fourths  natural  size. 
Fig.  2.  Same.     Portion  ot  actinal  surface  of  type,  Xl.Sii. 

Fig.  3.  Pentntyr<»»  httinnieruriit.  **Apical  region  "  of  type,  enlarge<l.  The  anal  o(>ening  is  seen  near  the 
irenter,  an<i  the  madrej)oric  iKxly  in  thi  lower  left-hand  corner. 

PLATE  XXXV. 

Fig.  1.  Ilenricin  riffmnta,     Actinal  view  of  tyi>e,  enlaiyed  a))out  l.f>  diameters. 
Fig.  2.  Same.     Abactinal  asi)ect. 

Fig.  3.  Ilenriria  ptiufterrhna.     Actinal  view  of  tyi)e,  enlarge*!  alxiut  !.♦»  diameters. 
FiiT.  4.  Same.     Alwictinal  asi)ect. 

PLATE  XXXVl. 

Fig.  1.  yiitlmtdla  hrndUiji.     Al>actinal  view;  slightly  over  0.7  natural  size. 
Fig.  2.  Same.     Aliactinal  surfacv  of  one  arm  enlarge<l  alK)ut  v  i.s. 

PLATE  XXXVII. 

V\\z.  1.   MithrtHiin  hradleiji.     Actinal  surfa(»e,  Xl.'**3. 

Fig.  2.   Mithrotlia.     Actinal  surface  of  a  ray  of  a  iM*culiar  si»ecimen,  iM>s.<ihly  a  freak,  X  1.8.3. 
Fig.  3.  Same.     A!>actinal  surfait*  of  same  siH.»cimcn.     C'ompan*  with  i>l.  xx.vvi,  fig.  2. 
Fig.  4.   ^)phldin*ter  ftpiameiw.     Altacrtinal   view,   enlarge<l  alH»ut  4.*»  diameters.      Photo  by  X.  H. 
Kent. 
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PLATE  XXXVIII. 

Fig.  1.  AjiserojXHia  iitsignis.  Fourth  to  eighth  adambulacral  plates  and  adja^'ent  acthial  intermediate 
plates,  X8.  The  actinal  adambulacral  spinelete  (ad.  2)  are  shown  in  2  different  ixwitiont*, 
the  up{)er  being  the  more  usual.  The  fans  of  the  actinal  i)late8  are  just  to  the  left  of  the^ie. 
ad.  1.,  furrow  spinelets.  1«.  Abactinal  plates,  interradial,  about  30  mm.  from  edge  <»f  disk, 
and  from  radial  line. 

Fig.  2.  Jfenricia  rofnmta.     Adambulac^ral  plates,  XlO.     2«.  Abactinal  surfaces,  middle  of  arm,  XlO. 

Fig.  3.  Ilenricia  panperrima.  Abactinal  surface  near  base  of  ray,  X20.  8a.  Seventh  an<l  eighth  ad- 
ambulacral plates  seen  from  furrow,  showing  the  2  furrow  spinelets,  X 12. 

Fig.  4.  Valvohter  striatus.  Adambulacral  plates,  near  base  of  R,  X 10.  4a.  Marginal  plates  view  e<l 
from  the  ^ide,  showing  the  very  large  superomarginal  pedicellarije,  and  inferomarginal  npinr, 
XlO.  ' 

Fig.  5.  Pteraster  reticulatus.  Adambulacral  spines,  X5.  ap.  p.,  aperture  papilla.  b<i.  Supradors^l 
memV>rane  near  center  of  <lisk. 

Fig.  6.  Hymenaster  ptiUagonalis.  Adambulacral  plates,  X^.  ap.  p.,  aperture  papilla.f  (Vi.  Mouth 
plates,  X3.  Ut.ap.y  first  aperture  papilla,  imbeddeii  in  actinolateral  membrane.  6h.  An 
actinal  mouth  spine  from  cotype. 

Fig.  7.  Benthaster  eritimus.  Paxillte  much  enlai^d,  and  seen  from  side  to  show  height  of  i»e<.lict'ls  and 
general  surface  of  supradorsal  membrane  (dotte<i  line) . 

PLATE  XXXIX. 

* 

Fig.  1.  Pteraster  reticulatus.     Actinal  surface  of  type,  enlargetl  al)out  1.8  diameters. 
Fig.  2.  Same.     Abai'tinal  surface,  slightly  larger  than  natural  size. 

Fig.  3.  0}thidinMcr  lorioU.  Abactinal  surface  of  type,  enlarge<l  about  2.7  diameters.  Photo  by  N.  H. 
Kent. 

PLATE  XL. 

Fig.  1.  Benthaster  eriiimus.  Actinal  surface  (interratlial),  showing  actinolateral  spines,  membrane, 
adambulacral  plates  and  armature,  and  the  mouth  plates,  XlO.  The  first  aperture  papilla  is 
multifid  an<l  is  lo<lged  in  the  actinolateral  membrane;  the  rest  are  free  and  lanceolate- 
acuminate.  The  circular  bodies  showing  through  the  actinolateral  membrane  are  the  large 
hi- or  tri-lobed,  fleshy  glandular  jmpu la?.  A  number  of  the  adambulacral  plates  have  the 
furrow  spinelets  removetl.  la.  A  iK)rtion  of  supradorsal  membrane  much  magnifie<l,  to  show 
spiracula,  muscle  fibers,  and  spines.  16.  Abactinal  aspect  of  entire  animal,  X 3.  The  supra- 
dorsal membrane  is  broken  open  in  places. 

Fig.  2.  llymeuaMer  peidagonalis.  Small  portion  of  supradorsal  membrane  near  radial  line  showing 
spiracula  and  papilla^  X8. 

Fig.  3.   .Uthenncth  pnpyraceus.     Plates  of  side  of  ray  in  a  dry  specimen,  a  few  of  the  dorsal  plates 

showing  above,  X8.     The  fascicles  of  spinelets  have  been  removed  from  most  of  the  p.ates, 

and  the  integument   has  entirely  dried  up.     In  life  the  plates  are  not  superficially  visible. 

lid.  Actinal  surface  showing  one  interradius,   adambulacral    and  mouth   plates,    and   the 

incipient  actinolateral  membrane,  enlarged  al>out  5.5  times.      1,  2,  3,  first  to  third  adanibu- 

lairal  plates.     4^.  Spines  on  the  fourth  adambulacral  plate.     38^.  Spines  on  process  of  third 

plate,  but  forming  a  single  series  with  those  of  fourth  {4s).     2s'.  Similar  spines  on  process 

of  second  plate. 

PLATE  XLI. 

Fig.  1.  Hiimenanter  pentagtmalis.    Abactinal  view  of  cotype,  XO.75. 

Fig.  2.  ZoroasttT  ftpinnhsus.     Adambulacral  plates,  XlO. 

Fig.  3.  Jlydrdsfrrifin  verrilU.    Actinal  surface,  showing  furrow  margin  and   actinal  spines,   X8.     :iUt. 

Radial  and  either  adradial  series  of  plates  in  a  dried  specimen,  X6.    36.  Abactinal  pe<li- 

oellaria. 
Fig.  4.   ('oscln(i.^frriri»  { DiMolaMt'rias)  enplecta.     Furrow  margin  an<l  actinal  spines,  X8.     4a.  Furrow 

spines  seen  from  furrow,  X8.     46.   Abactinal  i)e<li('ellariie,  X35.     4o.  Teeth  of  same. 


( 
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PLATE  XLII. 

Fig.  1.  OoscinaMerias(rHMolasirrias)eupUrtn.     Artinal  view  of  anarm  and  disk.     Type;  enlarged  nearly 

2  diameters. 

Fig.  2.  Same.     Al>actinal  aspect. 

Fig.  3.  Same.     Young  specimen,  Xl-83. 

Fig.  4.  Same.     View  of  side  of  ami  of  a  prepare<l  fj)ecimen  to  shr)w  arrangement  of  plates,  Xl.83. 

Fiff.  5.  ZtirfpfiMer  i<pinvlit;fujt.     Actinal  a.*^pei*t  of  ty|>e,  X1.H.S. 

FiiT.  ♦>.  Same.     View  of  side  of  ray  to  show  spinules  and  radial  tuV)enles,  x  1.8.*^ 

PLATK  XLII  I. 

Fig.  1.   Odinin  fxinfira.     Abactinal  view,  slightly  less  than  natural  size. 

Fig.  2.  Brisiuffd  etenimnni.     Abactinal  surface  of  an  ami  which  hiu<  l>een  partially  drietl,  about  XL8. 

F'ig.  3.   Briitin(jn  jmnophi,     Al>actinal  aspect  of  genital  region  of  a  ray,  X  1.8. 

PL.\TK  XLIV. 
Fig.  1.  Brigingtt  panopla,  slightly  retluced. 

PLATK  XLV. 

Fig.  1.  Brlsingn  alberii,  slightly  re<luced. 

Fig.  2.  Same.     View  of  side  of  a  jxjrtion  of  an  arm,  enlarges!  about  1.8  diameters. 

Fig.  3.  BriMntja  panopla.     Portion  of  ray,  side  view,  to  show  particularly  the  actinal  adambulacral  spines 

and  costal  spinelets,  Xl.83. 
Fig.  4.   Brisingu  fvermanni.     Actinal  surface  of  ray.     Tube  feet  have  been  removed,  Xl.83. 

PLATE  XLVI. 

Fig.  1.  Brisinga  fragilis.  Disk  and  3  rays.  The  disk  and  upper  ray  belong  to  "variation  <i."  The 
lowest  ray  is  the  typical  form,  while  the  middle  belongs  to  ** variation  c/,"  in  which  the 
secondar}'  coeUe,  only  slightly  developed  in  the  typical  form,  extend  across  the  abactinal 
surface,  but  do  not  fuse  with  the  lateral  plates.     Enlarged  about  1.7  diameters. 

Fig.  2.  Brmnga  alherti.  Actinal  surface  enlarged,  showing  the  curious  actinal  adambulacral  spines  near 
disk,  Xl.83. 

Fig.  3.  Same.  A l>actinal  surface,  XL83. 

PLATE  XLVII. 

Fig.  1.  Odinia  pacijica.  Side  of  a  portion  of  ray,  mid-genital  region,  showing  actinal  adambulacral 
and  first  lateral  spines,  X2.  hi.  Same,  from  a  drie<l  specimen,  X3.  nd.  s.,  adambulacral 
spines;  ad.,  adambulacral  plates;  /.  ft.,  lateral  spines:  c.  /•.,  costal  ridge.  16.  Side  of  ray, 
beyond  middle,  showing  lateral  spines,  X3.  U-.  Mouth  i)lates,  X4.  The  lateral  process  on 
the  right  is  fusetl  with  that  of  the  other  side  of  furrrow.  Id.  Pedicellaria  from  adambu- 
lacral spine. 

Fig.  2.  Brmnga  jxinojjla.  Side  of  ray,  about  40  mm.  from  disk,  or  just  beyond  the  club-shai>e<l  actinal 
spines,  X3.  Lateral  spines,  fore-shortened.  2a.  Adambulacral  plates  alx>ut  40  mm.  from 
disk,  X4.  Many  of  the  spines  are  shown  without  {KMlicellariK:'.  2h.  Adambulacral  plates 
at  about  65  mm.  from  tip  of  arm,  X4.  2c.  Mouth  plates,  X*^.  ad.  .«».,  tirst  adambulacral 
spines;  am./.,  ambulacral  furrow;  ///.  x.,  marginal  spines;  ///.  .<.%  furrow  spin t*s  of  mouth  plates; 
w.«.'',  actinal  spine;  mc,  sacculut?  Ix^aring  pe«licellarijc  (st»e  2'/).  2d.  One  of  the  larger  pedicel- 
larije  from  a  large  adambulacral  spine.  2e.  Twelfth  adambulacral  spine,  X7.  2/.  Seventh 
adambulacral  spine,  X". 

Fig.  3.   Britinga  erermanni.     Side  of  ray,  alnnit  44  mm.  from  disk,  X7. 

Fig.  4.  Brmnga  alUrti.  Side  of  ray,  alx>ut  40  mm.  from  disk,  X3.  4(i.  Pedicellaria  from  adambu- 
lacral spine  near  liase  of  ray. 
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PLATE  XLVIII. 

Fig.  1.  Brisinga  albertu  Adambulacral  plates  and  armature,  50  mm.  from  disk,  showing  also  the 
lateral  spines  (/.  «.),  X4.  Lower  spines  without  niembrane.  la.  Same,  from  outer  third  of 
arm,  X4.  16.  Mouth  plates,  X5.  The  first  adambulacral  is  also  shown.  Ic  l^zth  idem- 
bulacral  spine,  -f  7. 

Fig.  2.  Brisiiujn  erermanni.  Adambulacral  plates,  65  mm.  from  disk,  X  4.  2a.  Same  from  oater  tliiid 
of  ray,  X  4.  The  plates  should  be  a  trifle  slenderer.  26.  Mouth  plates,  X  5.  First  adam- 
bulacrals  are  also  shown  in  center.    2c.  Pedicellaria  from  adambulacral  spine. 

Fig.  3.  Brisinga  fragilis.  Side  of  ray,  35  mm.  from  disk,  X  4.  3a.  Mouth  plates  and  first  adam- 
bulacral plates,  X  5.  The  single  plate  to  the  left  represents  **  variation  a,"  those  in  omter 
the  type,  and  that  on  right  *  Sanation  c/,"  which  has  a  very  thick  sacculus  on  the  maigiiial 
spines.  36.  Adambulacral  plates,  50  mm.  from  disk,  X  5.  3c.  Pedicellaria  from  one  of  the 
long  adambulacral  spines. 

platp:  xlix. 


Fig.  1.  Anlheniaster  fpixanthus.     Abactinal  view  of  short-rayed  specimen.     Note  two  paraaitJc 

pods,  one  near  niadreporic  body. 
Figs.  2  and  3.  PsUaster  attenuatus^  showing  growth  stages.     2.  Thick-rayed  form  from  south  ooaat  of 

Oahu.    3.  Typical  form. 
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MHDIS.E  OF  THK  HAWAIIAN  ISLANDS  COLLIXTRI)  BY  THE  STEAMER 

ALBATROSS  IN  V.m. 

By  ALFRED  GOLDSBOROIGH  MAYER. 

Ihrertor  of  the  Murine  L'tlxirntory  nf  the  CitnurfU  Iii:<fitutioii  at  Tortugo»,  Fin. 

INTRODUCTION. 

The  following  Images  contain  u  description  of  the  Scyphoraedusie,  Hydrome- 
dusa?,  Siphonophone,  and  Ctenophor^e  collected  In*  the  Albatross  while  in  the 
Hawaiian  Island.^  in  1902  upon  a  cruise  of  scientitic  explomtion  under  the  direction 
of  Dr.  David  Starr  Jordan  and  Dr.  Barton  Warren  Everniann.  The  collection  is  a 
small  one,  contained  in  31*  bottles,  all  of  the  specimens  preserved  in  formalin.  The 
preservative  has  destroyed  the  otoliths  of  the  Hydromedusa*;  and  the  color  of  many 
of  the  specimens  has  faded,  renderincr  specific  identification  difficult  or  impossible. 
Accordingly  only  those  forms  which  are  well  preserved  are  described. 

When  this  collection  obtained  in  the  Hawaiian  Islands  is  compared  with  those  of 
Agassiz  and  Mayer  in  the  Paumotu,  Society,  Fiji  islands,  etc.,  of  Bigelow  and 
Browne  in  the  Maldive  Islands,  and  of  Maas  off  the  west  coast  of  Central  America, 
it  appears  that  the  majority  of  the  Hawaiian  forms  are  of  wide  distribution.  For 
example,  among  the  Scyphomedusa\  Charyhtha  rasf^nui  is  found  off  the  coast  of  South 
Australia  near  Adelaide.  AtoJIa  aUnindri  is  found  off  the  Galapagos  and  Marquesas 
islands.  IWfjfftylla  dodtcnhoMrychn  is  found  on  the  deep  ocean  floor  of  ^>oth  Pacific 
and  Atlantic  oceans,  while  PtJayia  jmnopyra  is  found  in  the  middle  and  western 
regions  of  the  tropical  Pacific.  Indeed  only  one  Scyphomedusa.  CharyhiJta  innsrn^ 
nov.  sp.,  apjx^ars  to  be  peculiar  to  the  Hawaiian  Islands,  and  this  is  represented 
in  the  Philippine  Islands  by  a  closely  allied  species. 

Among  the  Ilydromedusie  SaJmarlx  hisculpta,  nov.  sp.,  appears  to  be  peculiar 
to  the  Hawaiian  Islands,  although  it  is  represented  in  Samoa  by  a  closely  allied 
species.  Rh"iHih)Htina  typirnm^  found  by  the  A/bat mss  in  station  3NKj.  at  a  depth 
of  25  fathoms,  bt^tween  Erl>en  l^ink  and  Kaiwi  channel,  has  l)een  described  from  the 
Galapagos.  ^larquesas.  Paumotu.  and  Maldive  islands.  Another  Trtirhylinu  form 
is  doul»tfully  identified  from  broken  fragments  as  Soh,HH'fs  jpunctatus,  and  is  crudely 
figured  and  described  by  Quoy  and  Gaimard  (1824,  Voy.  d  TUranie.  Zool.,  p.  5*>4. 
pi.  85,  tig.  4)  from  the  Hawaiian  Islands.  Two  specimens  of  this  medusa  \\ere  taken 
by  the  Alhatro.ss  wi  station  o878,  from  a  depth  of  75  fathoms,  off  Molokini  Islet,  on 
April  14. 

A  single  BonqahictlUa^  believed  to  be  identical  with  B.ft'Jm.  was  obtained  by 
the  AUtatrt'ss  at  station  38<>f),  from  a  depth  of  25  fathoms,  Ix^ween  Erben  I^nk  and 
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Kaiwi  channel.  This  s|>ec»ie8  has  l^een  taken  by  A^fassiz  and  Mayer  in  the  Ellicc  and 
Fiji  islands. 

Four  lar^e  but  Imdly  broken  specimens  of  Eutima  were  taken  by  the  A/hfitrosM 
at  stiition  4010,  on  the  surfiK»o  l)etweon  Kauai  and  Oahu,  on  June  20.  They  appear  to 
belonjjf  to  a  new  species  peculiar  to  Hawaii,  but  their  state  of  preservation  is  such  as 
to  render  accurate  description  impossible. 

Among  the  Siphonophorro  obtained  in  the  Hawaiian  Islands  by  the  Alhiitrosx  are 
I)ipliyop»in  angmtata^  Ahyla  hf(xlei/t\  Physalia  ntnculus^  Porpita  pai:ifi<.^^  Veldla 
padjica^  and  an  Atjalma  too  broken  for  specific  determination.  Among  these  all  but 
the  last  named  are  certainly  of  wide  distribution  over  the  tropical  Pacific. 

The  Ctonophone  are  represented  by  Hormipliora  fumformlin^  found  also  in  the 
Marcjuesas  and  Paumotu  islands,  and  a  Beroe  apparently  identical  with  B,  oust  ml  1m 
Agaasiz  and  Mayer,  from  the  P^Uice  and  Fiji  islands. 

On  the  whole  it  appears  that  the  medusa  fauna  of  the  Hawaiian  Islands  is  mainly 
an  insular  one,  recruited  from  forms  capable  of  extensive  distribution.  The  isolation 
of  the  islands  and  the  relative  smallness  of  their  coastal  areas  have  probably  hindered 
the  development  of  any  considerable  number  of  species  peculiar  to  the  locality. 

It  is  remarkable  that  no  Rhizostomse  were  found  in  Hawaiian  watei's,  although 
these  Scyphome<lusa3  are  very  characteristic  of  Fiji,  Australia,  and  the  Malay  Archi- 
pelago. Bigelow  (1904,  p.  248),  however,  calls  attention  to  the  fact  that  they  are  not 
commonly  found  among  the  Maldive  Islands. 

DESCRIPTION  OF  SPECIES. 
SOYPfiOMEDUSi;. 

Oenni  CHABTBDEA  P6ron  et  l^esuenr,  1809. 

CharyMea,  Ilacckel,  Syst.  dor  MchIum;ii,  p.  439,  18W. 

( lenpric  characters:  Cubomeclusa?  with  4  nimple  interradial  tentacles,  with  peclalia.  The  velarium 
!">  su8peii(le<l  by  4  radially  sittiat^Ml  brac*ket-Hke  frenulte  from  the  walls  of  the  subumbrella.  Velar  canals 
are  found  extending  from  the  gastro-vascular  sfiace  of  the  medusa  into  the  entodermal  lamella  of  the 
velarium.  The  Rtomach  is  wide  and  flat  without  wi<le  mesenteries.  There  are  4  closters  of  gastric 
cirri  Hituatcnl  in  the  interradial  angles  of  the  stomacli  cavity. 

Charybdea  rastonii  Haacke 

PI.  I.  figH.   1-lC. 

Chiirybiifn  rnittoini  Haacki'.  W..  Jena.  Zeltachrift.  IHST,  p.  .'V99,  taf.  3ft,  1ft  Hk. 

8|)eciHc  characters:  The  \>e\\  is  nearly  cubical,  with  flat  top  and  almost  plane  sides.  It  is  about 
3o  mm.  hi);h  aixl  80  mm.  wide.  The  4  interradial  ]HMlalia  are  small,  being  only  about  10  mm.  long 
and  ()  mm.  wide.  Each  |)e<.lalium  is  hollow,  and  givet?  rise  to  a  hollow  tentacle,  which  is  about  50  mm. 
l«)ng  and  clo.»*ely  ringed  witli  nematocynt  swellings.  These  tentacles  taper  gradually  from  base  to 
tip,  and  arc  very  llexible.  Then*  are  four  short  club-like  sense  organs,  alternate  in  i)oaition  with  the 
four  ti'utaclcs,  each  sense  organ  found  within  a  niche  about  5  mm.  above  the  level  of  the  velarium,  and 
knob-shaped  with  a  short  stalk.  Tlie  sensory  knob  is  provided  with  an  entodermal  otolith  and  6 
ect'Mleniial  eyes.  Two  of  these  eyes  are  large  and  me^lian,  and  provided  each  with  a  doubly  convex 
lense,  while  the  other  4  eyes  are  small  and  lateral  ami  are  little  more  than  ocelli.  All  of  the  eyes  are 
directe<l  inward,  so  as  to  view  objects  within  the  bell.     (Figs,  lb,  Ic,  pi.  I.) 

The  velarium  is  wide,  and  is  sus^wndeil  by  4  radial  mesenteries,  or  bracket-shaped  frenulse.  Six- 
teen short,  non-anastomosing  velar  canals  extend  inwanl  into  the  substam^e  of  the  velarium.  (Fig.  la, 
pi.  I.)     There  are  4  short  interradial  regions  in  the  lorners  of  the  stomach,  where  one  finds  many 


MEDCrSiE   OF   THE   HAWAIIAN   ISLANDS. 


1185 


email  gastric  cirri.  The  manubrium  is  flat  and  wide,  and  4  large,  wide,  flat,  radial  pouches  extend 
outward  from  the  stomac-h.  These  are  partially  eeparatetl  one  from  another  by  4  narrow,  interradial 
I>artition.«,  extending  from  the  corners  <>f  the  stomach  to  the  base  of  the  pedalia.  The  radial  jwuches 
are  in  communii^tion  oui^  with  another  only  through  the  axial  cavities  of  the  pe<lalia.  The  8  gonads 
are  leaf-like,  and  are  attached  to  the  si<U*s  of  the  4  interradial  partitions,  from  which  they  project  into 
the  cavities  of  the  radial  pouches.  Thi/  extend  along  the  entire  length  of  each  interradial  partition. 
Each  gonad  is  widest  near  the  region  of  the  stomach,  and  tai)ers  gradually  to  the  region  of  the  peda- 
lium,  so  tliat  each  pair  of  gonads  atta<*he<l  to  the  same  interradial  partition  presents  a  pyriform 
outline.  (Fig.  1,  pi.  i. )  The  gelatinous  sul>stance  A  the  bell  is  hyaline,  the  entodermal  parts  being 
milky.  According  to  Haacke's  description,  the  flexible  shafts  of  the  tentacles  and  the  interradial 
ga^^tric  cirri  are  <lull  pink. 

Tlie  gonads  begin  to  develop  when  the  medusa's  bell  is  only  11  nmi.  high,  and  are  large  in 
me<lusie  in  which  the  l)ell  is  15  mm.  high.  The  relatively  wide,  flat-t<jpped  bell  is  characteristic  of 
this  me<lu.sa  in  all  stages,  from  those  11  mm.  high  to  maturity,  when  the  bi^'ll  is  fully  35  mm.  in  height. 

This  medusa  wa^  oh)taine<l  by  Haacke  (LSSTj  in  the  Gulf  of  St.  Vincent,  South  Australia,  in  South 
latitude  35°.  Forty-one  spetnmens  were  obtained  by  the  ,l/^«/ro^x,  16  of  these  h»eing  caught  at  night 
by  means  of  a  net  and  an  electric  light,  near  the  surface  off  the  wharf  at  Honolulu. 

Record  of  Hauaimn  8)>€cimens. 


No.  of 
speci- 
mens. 


Date. 


Station. 


Geogrraphical  po- 
sition. 


Depth. 


Remarks. 


1902. 
3     July  19 4067. 


\h    do 4068 

4    do 4069 

16     Mar.  30,  night .    Wharf  at  Honolulu 


miniawa     Point, 

Maui  Island. 
do 


Fathonu. 

10-14     All  one-half  to  one-third  grown. 


14-lH     All  about  12  mm.  high,  with  !:mall  gonads 

al:M)Ut  4  mm.  wide. 

do lH-23     All  about  14  mm.  high,  with  well-developed 

gonads. 
Island  <»f  Oahu  ...  Surface.     Caught  by  aid  of  electric  light,  in  dip  net, 

at  night.     All  well-grown  medusae  with 
bells  atxmt  35  mm.  high.    One  of  these 
figured. 
3     June23 Hanalei I».land  <»f  Kauai All  of  medium  size. 


Charybdea  moseri,  new  species. 

PI.  I.  figs.  2--2C. 
?  Semper.  C.  Zeit.  fiir  Wi.ssen.  Zool..  bd.  xiu.  1863.  inf.  39..  fig.  9. 

This  species  is  named  in  honor  of  Capt.  Jefferson  F.  Moser,  V.  S.  X.,  formerly  commander  r»f  the 
Aifnitro^. 

The  bell  in  large  medusje  is  alx)ut  R)  mm.  high  and  47  mm.  wide.  The  i>e<lalia  arise  from  the  4 
internulial  corners  of  the  l^se  of  the  \w\\  as  four  short  stalks,  each  of  which  gives  rise  to  a  wide  flat 
spatula-like  expansion,  from  which  arises  the  long  flexible  portion  of  the  tentacle.  The:«e  tentacles 
are  ringe<l  at  close  intervals  with  clusters  of  nemat<K*ysts.  They  are  hollow,  and  the  canal,  which 
connects  their  lumen  with  the  gastro vascular  cavity  of  the  l>ell,  extends  through  the  ring-like,  flat, 
expanded  pK)rtion  of  the  pe<lalium.  The  Imsal  stalks  of  the  ixnialia  are  only  a)>out  3  mm.  long,  the 
flat  spatula-shaped,  or  wing-like,  iK)rtion  is  18  mm.  long  and  Ki  mm.  wide,  while  the  flexible  parts  of 
the  tentacles  are  each  about  80  mm.  long. 

There  are  4  radially  situate*!,  clul>shai)e<l  sense  organs,  each  in  a  wide  cleft-like  niche,  about  15 
mm.  alj<jve  the  margin  of  the  velarium.  The  sensory  part  of  eaeh  senst»-club  is  pear-shaj)e<i  and  l>ears 
an  ent<Hlermal,  abaxial  ma»^s  of  otoliths,  and  four  ectiKlermal  ocelli.  Two  of  these  are  large,  and  are 
provided  with  double  convex  lenses,  while  the  other  two  are  lateral  and  are  mere  pigment  spots.  The 
eyes  are  so  arrange<l  as  to  be  directe<l  toward  the  interior  of  the  Kdl.     (Figs.  2b,  2c). 

The  velarium  is  quite  wide,  and  is  supi)orte<l  at  its  4  radial  jM)ints  by  bracket-like  frenuUe.  Twenty- 
four  simple  non-branching  diverticuhe,  6  in  each  quadrant,  extend  from  the  gastro- vascular  space  of 
the  l)ell  into  the  velarium.     (Fig.  2a). 

F.C.  B.1903.Pt.3— 24 
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The  manubrium  is  wide  an<l  Hhallow,  with  a  four-comeretl  mouth,  and  simple  lips.  There  are 
numerous  short,  simple,  unbranched  gastric  cirri,  in  cresoent-tfhaped  areas,  at  the  four  interradial 
comers  of  the  8toma(*h. 

The  central  Htomach  gives  rise  to  4  radial  pouches,  which  extend  out  into  the  substance  of  the  bell. 
These  jwuches  are  incompletely  separate^i  one  from  another  by  4  narrow  interradial  septs,  which  extend 
from  the  interradial  corners  of  the  stomach  to  near  the  basal  stalks  of  the  pedalia. 

The  gonat^ls  are  leaf-like,  are  attatrhed  to  the  sides  of  the  interradial  septse,  and  extend  from  the 
corners  of  the  central  stomach  to  within  8  mm.  of  the  level  of  the  velarium. 

In  inedusH"  preserveil  in  formalin  the  flexible  shafts  of  the  tentacles  are  slightly  pink,  the  eye 
Hpots  are  dark  brown,  and  the  gonads  are  milky  yellow.  The  gelatinous  substance  of  the  bell  is  thin 
and  hyaline,  but  of  fairly  rigid  consistency. 

This  medusa  resembles  in  some  res[)ect8  the  form  figured  and  briefly  mentioned  by  Semper  (1863) 
from  the  Philippine  Islands.  It  is  distinguishetl  from  Semi)er's  medusa,  however,  by  the  very  short 
})asal  stalks,  and  the  different  shape  of  the  spatula-like  **  wings''  of  the  pedalia.  It  can  readily  be 
distinguished  from  C.  raMonii  in  all  stages  by  its  high,  narrow  bell,  and  wholly  different  pedalia.  Also 
in  C  rastonii  the  gonads  are  seen  even  in  medusae  whose  bells  are  but  12-13  mm.  high,  whereas  in 
('.  mo»eri  the  gonads  do  not  l>egin  to  develop  until  the  bell  is  fully  60  mm.  high. 

Twenty-three  specimens  of  C.  moseri  were  obtained  by  the  Albatrosn  among  the  Hawaiian  Islands. 
With  the  exception  of  one  specimen  they  were  all  obtaine<l  at  the  surface,  the  exceptional  specimen 
Ijeing  a  small  one  from  a  depth  of  25  fathoms.     Type  no.  21800  V.  S.  National  Museum. 

Recitrd  of  Hawaiian  sjtecimats. 


No.  of 
meiiH. 


Date. 


1902. 


1  I  Mar.  22. 


10     Apr.  1-2. 

1 

2     May  11. 

1 

1 

6 


May  13 

May  15 

June  9 — 


2     June  17 


Station. 


3M0e 

3829 

3927 
89-iy 
3930 
39N0 


4009 


Qeogrraphieal  position,  i  Depth. 


Reroarlcs. 


23°  26' 36^  N.;  1520  24' 

80"  W. 
Avalu    Point,   Lanai 

Island. 
21°31'N.:  lfilo55'W.. 
23°19'N.;  166°  WW.. 
25°07'N.:  170° 60' W.. 
210  23'N.;  lbHP19'  W., 


Ftithomt. 

25 Small. 


Surface 


No  gonads. 


21°    50^   30" 
15'  W. 


N.:  159° 


BellH  about  HO  mm.  high.    Well  developed  gonads;  one 

of  them  figured. 
Medium  size.    No  gonads. 
Do. 
Do. 
Various  sixes.     One  with  bell  33  mm.  high,  with  no 
gonads.   One  with  bell  (i7  mm.  high,  with  small  gonads 
i     only  4  mm.  wide. 
Surface .   One  with  bell  61  mm.  high,  with  no  gonads.   Other  Rmall. 
with  no  gonads. 


■  Surface. 

I  Surface. 

'  Surface. 

Surface . 


Oenni  PEKIFHTLLA  Steenitrnp. 

Pin'jihylla  Steen.«itrup,  Acta  Mn.sci  IlHfnicnsiM.  1837.    Haeckel,  Syst.  der  Medusen,  p. 418,  18H0.    Maas,  Ri^ult.  Camp. 
S<'i.  AllMTt  I".  Prince  de  Monaco,  faw.  .x.xviii,  p.  44,  1901. 

in'neric  chararterH:  l*eriphyllidH^  with  4  interradial  marginal  sense  organs;  with  16  (8  double) 
nianrinal  lolxis;  with  12  solid  tentacles,  three  between  each  successive  j>air  of  marginal  sense  organs. 

Periphylla  dodecabostrycha  Haeckel. 

PI.  Ill,  tigs.  5.  (». 


('hnjsnorn  {Dinlatifxuftrycha)  fluhia,  Bmndt,  J.  F.,  Mem.  Acad.  Imp.  St.-P»^torsbourg,  Scl.  Nat.,  \l*  b6t.,  par.  2.  tom.  2, 
4""  liv..  p.  '.v<7,  !><».  uif.  x.xix.  Haeckel,  E.,  Syst.  der  Medusen,  p.  421,  1880.  VanhOfTen,  E.,  Acalephcn  dcr 
Planktoii-KxpcHlitioii.  p.  10,  taf.  ii.  rtg.  1,  1892;  Die  AcrHsi)cden  Medusen,  Wissen.  Ergeb.  der  Deutitchen  Tiefsee- 
Kxpcilitioii.  "  Vttldivia."  ImI.  hi,  p.  23,  1902.  MaaM,  O..  Scyphomc<lusen  der  Siboga-Expedltion,  11  monogr.,  1903. 
p.  r..  taf.  II,  tig.  15:  taf.  xii.  tig.  107;  Mem.  Mus.  <.'^>mp.  Z<m>1.  at  Harvard  Coll.,  vol.  xxiii.  No.  1,  1897,  p.  64,  taf.  xi, 
i\K.  1.    K»'sultat.««rampagiios  Scientifi<iuc.s  Albert  I".  Prince  de  Monaco,  etc.,  fasc.  xxviil,  p. 47,  pi.  V,  fig.  3(»-37. 19W. 

Tliorc  art' live  H|>ecinu'iiH  of  PeriphyUam  the  Alhitrosn  colle<*tion  which  appear  to  he  Periphylla 
d(nhrnfnMryv}iii  in  threi*  difft»rent  stamen  of  growth.  The  bell  of  the  smallest  medusa  is  55  mm.  high 
and  50  mm.  wi<U'  at  the  tentacular  zone  (iij^.  5,  pi.  ii);  while  that  of  the  largest  is  100  mm.  wide  and 
only  70  nun.  hi^h  (ii^.  (>,  \>\.  ii).  .\  not  her  somewhat  damageil8i>eci  men  of  intermediate  size  is  45  mm. 
wide  and  alwjut  45  mm.  hij^h.     A.s  the  color,  shape  of  lappets,  etc.,  remain  the  same  in  all  of  these 
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specimens,  and  they  come  from  identical,  or  almost  identical,  localities,  there  is  reason  to  suppose  that 
they  represent  merely  stages  of  growth  of  PenphyWi  (MertiUjftrfjdut. 

Figures  5  and  6,  plate  ii,  show  the  jjhapeof  the  bell  in  the  smallest  and  larjjest  me<lusa,  respectively. 
It  may  \)e  seen  that  when  the  medusa  i^  ismall  the  bell  is  higher  than  it  is  wide,  when^as  in  the  large 
medusa  the  ixrll  in  wider  than  it  in  high  in  the  proportion  of  alx»ut  10  to  7. 

All  of  the  specimens  obtaine<l  by  the  Alhitrot^  art*  <|iiite  deeply  pigmented  with  brownish-purple, 
the  pigment  extending  into  the  ento«lermal  pouches  of  the  lapf»ets,  and  l)eing  so  dense  in  the  zones  of 
the  circular  and  the  radial  musi'le  tilxTs  that  it  is  difficult  to  jree  the  form  and  position  of  the  gonads  by 
looking  through  from  the  outside  of  the  l^ell. 

Attention  should  be  c"alle<l  to  the  fact  that  it  seems  hazardous  to  attempt  to  sef>arate  the  various 
species  or  races  of  PenphjWi^  on  the  ground  of  relative  height  and  width  of  the  Ix-ll,  for  the  form  of 
the  l>ell  appears  to  change  with  age,  l>ecoining  flatter  and  relatively  wider  a<the  me<lusa  grows  larger. 

Both  Maas  (1904j  and  Vanhoffen  (UK)*J)  agree  that  in  /'.  htjacliiihinn  thel»ell  is  relatively  high  and 
the  pigmentation  so  ^ense  that  the  gona<ls  can  not  be  seen  by  l<K)king  through  the  walls  of  the  bell; 
whereas  in  P.  dodecafxjMrycha  the  \)e\\  is  flatter,  its  apex  is  blunter,  an<l  the  pigmentation  is  lighter,  so 
that  the  gonads  may  be  seen  more  or  less  clearly  by  looking  through  the  lx*ll  walls  from  the  outside. 
However,  in  1802  (taf.  i,  fig.  1),  Vanhoffen  giv€»s  a  figure  of  **  /'.  Inj'triuiliimt''  from  life  showing  the 
gonads  clearly  visible  through  the  hyaline  walls  of  the  i>e<lal  zone. 

Similarly  in  P.  reg'ina,  Maas  ( 1897,  taf.  x  )  shows  the  l)eil  only  faintly  pigmented,  whereas 
Vanhoffen  (1902),  in  his  report  upon  the  Scyphoriie<iusie  of  the  Valdirla  exj>edition,  shows  it  quite 
densely  pigmented.  Vanhoffen  (1902)  c<jncludes  that  the  species  des<rribed  by  Fewkes,  Ilaeckel,  etc., 
can  l)e  re<luce<i  to  three,  namely,  P.  hyncitUhinn  Steenstrup  (18^57),  P.  doderiOtostrychn  Brandt  n838), 
and  P.  regina  Haeckel  (1880). 

The  species  are  se|>arate<l  mainly  uf)on  color  differences,  shape  of  l>ell,  and  size  at  the  time  of  the 
development  of  the  gonads.  It  should  l>e  b<:)rne  in  mind,  however,  that  these  are  characters  which 
are  most  apt  to  l>e  individually  a  loi*ally  variable  in  me<lusie.  For  example,  the  varieties  and  local 
races  of  Cijnuea  or  OUlin  along  the  Atlantic  coast  of  the  Unite<l  States  differ  onefrc»m  the  other  in  just 
such  characters;  yet  any  attempt  to  separate  them  sj->ecifically  lea^ls  to  confusion,  for  there  are  inter- 
me<liate  ff>rms  that  prevent  such  classification.  The  case  may  Ix'  s^juiewhat  similar  with  PeriphyUa, 
and  it  is  possible  that  all  of  the  so-calle<l  sf>ecies  may  in  the  end  prove  to  lye  l<x'al  races  of  one  and 
the  same  form.  However  this  may  Ix*  it  hiis  l)een  demonstrated  by  the  Plankton,  Vnldinn^  and  Slb*jga 
ex|>e<Jitions  that  the  Periphyllidie  are  truly  dei*p-sea  me<lus;e,  living  at  or  near  the  lK»ttom.  and  only 
upon  rare  cx^casions  coming  to  the  surface. 

It  seems  unnei-essary  to  re<les<rihxj  Ptriphijlla  dod^mtuMryrhn  after  the  excellent  studies  and  figures 
of  Vanhoffen  and  Maas,  but  for  the  sake  of  clearness  we  will  enumerate  some  «»f  the  characteristic 
features  of  its  anatomy. 

Specific  characters:  Bell  higher  than  wide  in  young,  wider  than  hijrh  in  well-grown  me<lusie.  Four 
interradial  marginal  sense  organs,  12s4jlid  tentacles,  and  l»is|atula-likeniarginal  lapi>ets.  Exumbrella 
with  a  deep  annular  furrow,  and  Mow  this  a  zone  of  16  thick  gelatinous  iK*<lalia,  one  for  each  mar- 
ginal sense  organ  and  tentacle.  The  ixnialia  are  separate<l  nm*  from  another  by  deep  loniritudinal 
clefts  which  extend  from  the  annular  furn>w  downward  throuirh  the  mid  rt*gion  of  each  lappet. 
Thas  the  f>edalia  alternate  in  |H>sition  with  the  lap|>ets.  luich  >ense  <»r^an  contains  a  protruding  sac 
of  otoliths,  and  amass  of  entcxlermal  i>igment.     (Si*e  Maas,  HHl.l  taf.  ii.  fiL'.  lo.  • 

There  is  a  zone  of  well-develoix^l  circular  mus<'les  in  the  snbiinibrelia  alH»ve  the  bases  of  the  ten- 
tacles. This  zone  is  dividt»<l  into  16  parts  by  16  selvages.  Ka«h  selvatie  ext**nds  down  the  mi<ldle  of 
a  lappet  so  that  the  refiecteil  halves  of  each  pair  of  adjacent  lapi>ets  are  connected  by  circular  muscle 
fibers.  There  are  s  longitudinal  areas  of  radial  mus<'k»s  in  the  subnmbreila  al>>ve  the  zone  of  circular 
mu.«cles.  Four  of  thes**  are  radial  and  4  interradial.  Kiirht  V-sha{»e<l  gonads  alternate  in  jM>-ition  with 
the  8  strands  of  longitudinal  mu.^cles,  the  ojx*n  ends  of  the  V's  l)eintr  up|K*rmost.  The  central  stomach 
is  wide,  and  is  continue<l  into  the  gastn>va«^'ular  space  of  the  l>ell  in  4  elong-ate  radial  clefts,  theetlges 
of  which  are  lined  with  gastric  cirri.  A  partial  septum  extends  down  the  middle  line  of  each  lap|K.*t, 
and  the  gastr«>vas<*ular  space  forms  a  (^mal  around  this  s<'ptum.  The  me<lusa  is  more  or  less  deejily 
pigmente<l  with  purple-brown,  which  is  esi>e<'ially  well  develo|Xil  in  the  ent^Mlerm.  but  is  sufficiently 
traiLslucent  to  allow  one  to  see  the  gona<ls  showing  faintly  through  the  bell  walls.  The  annular  furrow 
and  the  clefts  between  the  pedalia  of  the  eximibrella  exhibit  brown  ectodermal  pigment.  The  ten- 
tacles are  white,  while  the  gelatinous  substance  of  the  bell  is  hyaline. 
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Record  of  Hawaiian  specimens. 


No.  of  1 

epeci-       Date, 
mens.  | 

Station. 

Geographical  poHition. 

Depth. 

Remarks. 

1902. 
4     June  17 

1     June  24 

4005 
4029 

Ukula  Point,  Kauai  Island... 
do 

fhthonu. 
577-480 

478-453 

One  small  specimen  55  mm.  high.  50  mm.  wide.  No 
gonads.  Figured.  Three  large  ttpecimens  nlioiit 
100  mm.  wide,  70  mm.  high.  With  gonads.  One 
tifi:nred. 

Meaium  size,  about  45  mm.  wide.  45  mm.  high. 
Damaged. 

P.  dodecabostrycha  is  widely  distributed  over  the  floor  of  the  deep  oceans,  especially  in  tropical 
regions  of  the  Pacific.  It  has  been  foand  off  the  west  coast  of  Mexico,  off  the  coast  of  Chile,  in  the 
Indian  Ocean,  in  the  Malay  Archipelago,  even  in  the  Guinea  Stream,  off  the  west  coast  of  Africa,  by 
the  Valdivia,  and  in  the  Mediterranean,  by  the  Prince  of  Monaco. 

In  small  specimens  a  short,  usually  curved,  diverticulum  of  the  gastro- vascular  space  extends 
upward  into  the  gelatinous  substance  of  the  apex  of  the  bell.  As  was  suggested  by  Vanh5ffen,  this 
may  indicate  that  the  medusa  develops  through  an  alternation  of  generations.  This  canal  appears  in 
our  figure  5,  plate  ii  of  the  young  medusa.  Unfortunately  we  know  nothing  of  the  development  of 
the  Periphyllidte. 

Oenni  ATOLLA  Haeokel. 

AtoUa,  Haeckel,  Syst.  der  Medusen,  p.  488,  1880.  Fewkes,  Report  U.  S.  Ck)mmi8.  Fish  and  Fisheries  for  18M 
(1886).  Vanhoffen,  Ergeb  der  DeuU«chen  Tiefsee-Ezpedition,  hd.  3, 1902,  p.  22  etc.  Maas.  Result.  Campngnes 
Sci..  etc.,  Prince  de  Monaco,  fasc.  xxviii,  1904,  p.  48. 

Generic  characters:  Collaspidse  with  numerous  (16  or  more)  tentacles  which  alternate  with  an 
equal  number  of  marginal  sense  organs.  The  marginal  lappets  are  twice  as  numerous  as  the  tentacles, 
or  marginal  sense  organs.  The  pedalia  of  the  tentacles  arise  from  a  zone  higher  up  upon  the  sides  of 
the  exumbrella  than  do  the  pedalia  of  the  sense  organs. 


AtoUa  alexandri  Maas. 

PI.  Ill,  flgs.  10,  11;  PI.  II,  fig.  7. 

AtoUa  alexandri  Maas,  O.,  Mem.  Mus.  Comp.  Zool.,  vol.  xxiii,  1897,  p.  81,  taf.  xi,  fig.  2,  taf.  xiv,  figs.  4,  5.    Agassiz 
and  Mayer,  ibid.,  vol.  xxvi,  1902,  p.  156. 

Four  specimens  of  Atolla,  all  belonging  to  the  species  alexandri^  were  found  by  the  Albatross,  and 
we  present  life-size  drawings  of  the  largest  specimen. 

In  A,  alexandri  we  find,  occupying  the  center  of  the  exumbrella,  a  smooth-edged  lenticular-shapeil 
disk.  This  raised  central  portion  of  the  exumbrella  is  about  one-half  as  ^^-ide  as  the  medusa  itself. 
Thus  in  a  medusa  ()4  mm.  wide  the  central  convexity  is  33  mm.  wide.  The  outer  edge  of  this  raised 
center  is  smooth,  simple,  and  annular,  and  wholly  lacks  the  radial  folds  and  furrows  seen  in  other 
species  of  Atofla.  A  deep  annular  groove  encircles  the  outer  edge  of  the  central  disk.  Immediately 
beyond  this  groove  lies  the  zone  of  tentacular  pedalia.  In  a  medusa  64  mm.  in  diameter  these  pedalia 
are  each  5.5  mm.  wide,  and  each  one  of  them  supports  a  short  tapering  tentacle  about  13  mm.  long. 
These  pe<lalia  are  partially  separated  one  from  the  other  by  deep  radial  clefts  which  extend  radially 
inward  midway  ])etween  tlie  tentacles  for  alK)ut  one-half  the  distance  from  the  outer  edges  of  the 
pedalia  to  the  annular  furrow.  In  a  medusa  64  mm.-  wide  th^re  were  32  pedalia  and  the  same  number 
of  tentacles.  Intermediate  and  alternating  with  the  pedalia  are  the  bases  of  the  lappets.  These  lappet- 
stalk^ji  arise  at  a  level  lower  than  the  pedalia  of  the  tentacles,  and  each  one  bears  a  single  marginal 
sense  organ  flanked  by  a  pair  of  elongate  marginal  lappets.  The  sense  organs,  tentacles,  and  tentacular 
pedalia  are  thutj  equal  in  numl:>er  each  to  each,  while  the  marginal  lappets  are  twice  as  numerous. 
Thus  in  the  medusa  64  mm.  in  diameter  there  are  32  peilalia,  32  tentacles,  32  marginal  sense  organs, 
and  64  marginal  lappeti^  (see  fig.  11). 

Turning  now  to  the  subumbrella  side  of  the  medusa,  we  find  at  the  center  a  more  or  lees  miter^ 
shaped  dark-colored  manubrium,  at  the  extremity  of  which  we  find  the  mouth  surrounded  by  4  long, 
narrow  taj>ering  lips.     (See  fig.  10,  pi.  in.) 
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There  are  8  bean-shapeil  gonads  in  the  subumbrella  wall.  They  are  adraclial  in  podtion,  and  lie 
about  half  way  between  the  center  and  the  circular  muscle.  Each  j^nad,  in  a  medusa  64  mm. 
in  diameter,  is  9  mm.  long  and  5  mm.  wide. 

The  circular  muscle  band  in  the  same  medusa  is  a  ring  of  powerful  strands  2  mm.  wide  and 
51  mm.  in  inside  diameter.  The  whole  subumbrella  surface  is  strongly  convex,  the  wing-muscle 
encircling  its  outer  edge.  The  disk  is  9  mm.  thick  in  a  meilusa  64  mm.  wide,  its  general  form  being 
that  of  a  double  convex  lens. 

The  arrangement  of  the  peripheral  canals  of  the  gastro- vascular  space  is  shown  in  figure  7,  plate  ii. 
Simple,  straight  canals  extend  radially  outward  to  the  sense  organs,  and  to  the  bases  of  the  tentacles, 
and  these  are  joine*l  by  l<K)ping  vessels  that  extend  into  the  bases  of  the  lappets.  There  are  no 
fuse<l  plates  in  the  radii  of  the  tentacles,  such  as  are  described  by  Maas  in  AtoUa  Uiirdii  (1904,  Resultats 
Campagnes  Scientifiques,  etc..  Prince  de  Monaco,  iasc.  xxviii,  p.  51,  pi.  iv,  fig.  'M). 

The  tentacles  appear  to  increase  with  the  growth  of  the  me<lusa;  thus,  calling  the  diameter  of  the 
medusa  the  width  across  the  ring  muscle  of  the  subumbrella,  we  find  that  a  medusa  16  mm.  in  diam- 
eter had  23  tentacles,  one  of  16.5  mm.  had  24,  one  of  43  mm.  had  33,  and  one  of  54.5  mm.  had  32. 

Record  of  Hawaiian  ftpecimens. 


Num-  } 
l)erof  I 
s-peci-  1 
mens. 


1 
1 
1 
1 


D«te       Station. 


1902. 
June  17 

do ... 

Julv   16 
-\ug-  IJ 


(Jeofirraphicail  pMDsition. 


4005  L'kula  Point.  Kauai  I:>land. 

4005    do   

41.>1  Alia  Point  Lijfht.  Hilo  Bay. 

4177     Kawahitia  Point 


Depth. 


Remark.^. 


Fathom*. 

577-4M)  Figured  specimen:  32  tentacles. 

ht  4-tH)  8  gonads  beginning  to  appear:  23  tentacles. 

J6->t0  No  gonads  apF»a rent:  24  tentacles. 

4ol-319  No  gona<.ls  seen:  damaged  specimen:  33  tentacles. 


Oenni  PELAOIA  P^ron  et  Leinenr. 


PfUxijia.  P^ron  et  Lesueur.  Tableau  des  M«kluses.  1809.    Haeckel,  Sysi.  der  MeiluM?n.  p.  .t04.  18j*0. 

Generic  characters:  Pelagida?  with  8  adradial  tentacles  alternating  with  8  marginal  sense  organs; 
16  marginal  lappets. 

Pelagia  panopyra  Peron  et  Lesueur. 

PI.  II.  tigs.  3.  4. 

Pelagia  panojfi/ra  P^ron  et  Lesueur.  Tableau  des  Meduses.  p.  349.  nr.  64,  l!09.  Brandt.  J.  F..  Mem.  Acad.  Imp.  des 
Sci.  St.  Petersbourg.  vi»  ser..  par.  2,  Sci.  Nat.,  torn  2.  4  «*•  liv..  1.S3^.  p.  382.  pi.  xi  v.  tig.  1.  pi.  .\iva.  tig.  1-^.  Haeckel, 
Syvt.  der  Medusen,  p.  509.  1n>0. 

The  disk  is  45  mm.  wide  and  about  one-half  as  high  as  a  hemisphere.  The  aboral,  or  exumbrella 
surface,  is  sparsely  covere<l  with  blunt,  wart-like,  rounded  protuberances.  There  are  8  hollow  tenta- 
cles, each  about  three-fourths  as  long  as  the  bell  diameter.  Eight  marginal  sense  organs  alternate  with 
the  8  tentacles.  There  are  16  bliuit  marginal  lappets.  The  mouth  is  at  the  center  of  the  lower  surface 
or  subumbrella  of  the  disk.  It  is  surroim<le<l  by  4  curtain-like  palps,  which  extend  downward  from 
the  4  radial  comers  of  a  throat  tube.  The  thn>at  tul>e  is  al)out  15  mm.  long,  and  the  curtain-like  palpe 
eai'h  alxjut  35  mm.  long.  The  central  stomach  is  a  fiat  disk-like  cavity,  which  gives  rise  to  16  radiating 
pocket**,  or  cavities,  which  extend  outward  the  tentacles  and  sense  organs.  These  iK)uches  are 
completely  separated  one  from  another  by  septif .  which  extend  outward  to  the  middle  of  the  lappets. 
Sixteen  powerful  radial  muscles  extend  outwani  through  these  sept,*-,  near  the  subumbrella  surface. 
The  gonads  are  4,  complexly  folde<l,  ontjKK'keting.  in  the  4  interra<lial  e<lges  of  the  stomach.  There  are 
4  wide,  shallow  pits  in  the  flo<:)r  of  the  subumbrella.  These  are  interra<lial  and  extend  inward  from 
the  region  of  the  gonads  toward  the  center  of  the  disk.  The  tentacles  are  pink,  and  the  aboral  surface 
of  the  disk  is  sprinkle<l  with  purple  pigment.     The  gonads  are  deep  purplish  pink. 

This  sj>ecies  apir»ears  to  l>e  widely  di>tributeil  over  the  middle  and  western  parts  of  the  tropical 
Pacific.     Three  specimens  were  found  by  the  AlUitrtjitjt  among  the  Hawaiian  Islands. 
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Record  of  Haioaiian  gpecimens. 


Num- 
ber of 
upeci- 
mens. 

Date. 

Station. 

Geographical  position. 

Depth. 

Remarks. 

1 

1902. 
June  IS 
May  13 
June  17 

Waimea . . 

Kauai  Island 

Surface.. .1  Fimired  fmecimen  45  mm.  in  diAm^tpr 

1 
1 

3929 
4010 

230  19'N.:  166°  M'W 

Between  Kauai  and  Oahu. . 

do 

do 

41  inm.  in  diameter. 

14  mm.  in  diameter.    No  gonads  visible. 

HTDBOMEDUSiE. 

Oeniu  80LMASI8  Haeokel. 

Solmaris  Haeckel.  Syst.  der  Medusen,  p.  355,  1880. 

Generic  characters:  Solmaridae  with  a  numerous  and  variable  number  of  tentacles  alternating  with 
the  equally  numerous  marginal  lappets.  Stomach  a  simple  lenticular  ca\'ity,  without  pouches  exten<l- 
ing  into  the  lappets.  Gonads  more  numerous  than  the  lappets  and  appearing  as  a  ring  of  wart^Uke  sacs 
in  the  subumbiella  wall  beyond  the  periphery  of  the  stomach. 

Solmaris  insculpta,  new  species. 

PI.  III.  figs.  8,  9. 

Specific  characters:  The  bell  is  about  }  as  high  as  a  hemisphere  and,  in  large  specimens,  is  about 
24  mm.  in  diameter.  The  rim  of  the  bell  consists  of  14  lappets,  the  adjacent  edges  of  which  are  joined 
by  a  velar  web.  The  exumbrella  of  the  bell  is  sculptured  in  high  relief.  A  prominent  ridge  extends 
down  the  middle  line  of  each  lappet,  and  this  median  ridge  is  flanked  by  two  others  which  extend 
down  near  the  edges  of  the  lappet.  The  valleys  between  the  ridges  are  well  marked,  and  the  ridget^ 
themselves  are  rendered  quite  conspicuous  by  violet  pigment  which  extends  along  their  crests. 

There  are  14  relatively  stiff  tentacles  which  alternate  with  the  lappets,  arising  from  the  sides  of 
the  bell  at  a  zone  about  one-quarter  of  the  distance  from  the  rim  of  the  bell  to  the  apex.  The  ento- 
dermal  cells  of  these  tentacles  are  disk-like  and  their  entodermal  cores  project  inward  to  the  edge  of 
the  stomach.     The  tentacles  are  all  of  the  same  size,  and  are  a  little  longer  than  the  bell  radius. 

Preservation  in  formalin  had  destroyed  the  otoliths,  but  it  appears  that  there  are  three  mai^ginal 
sense  organs  to  each  lappet,  or  52  in  all. 

The  stomach  is  a  flat  lenticular  cavity,  and  the  mouth  a  simple  round  opening.  There  are  42 
oval,  pouch-like  gonads  arranged  in  a  circle  around  the  edge  of  the  stomach.  Of  these  gonads  14  occupy 
intertentacular  radii,  while  the  remaining  28  flank  the  sides  of  the  tentacle  bases.  The  gonads  are 
regularly  spaced  in  a  circle  at  the  periphery  of  the  stomach ;  not  grouped  into  more  or  less  separate 
clusters  as  in  Solmaris  godeffroyi  Haeckel,  of  Samoa.  Moreover  S.  fjodrffrot/i  lacks  the  complex  8cul{>- 
turing  of  the  exumbrella  seen  in  S.  insculpta^  and  there  are  but  24  gonads,  arranged  in  8  sets  of  3  each 
(see  Haeckel,  1879,  Syst.  der  Medusen,  p.  355,  taf.  xix,  fig.  2). 

S|)ecimen8  of  S.  insculpta  preserved  in  formalin  show  gonads  of  a  faint  purplish  brown  color,  while 
the  s(!ulptured  ridges  of  the  exumbrella  are  violet. 

Forty  8j)ecimen8  were  obtained  by  the  Albatross  among  the  Hawaiian  Islands,  all  being  found  on 
the  surface.  Small  individuals  have  12  or  13  tentacles,  but  the  normal  number  in  lai^e  specimens 
appears  to  be  14.     Type  no.  21799  U.  S.  National  Museum. 
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Reconi  of  Hairaiian  specimens. 


Num- 
ber of 
speci- 
men?. 


Date.       Station.         Ge<.>yraphical  position. 


Depth. 


Remarks. 


1902. 

•» 

Mar.  17 

3797 

1 

Mav     6 

3913 

2 

May    11 

3927 

2 

May   13 

3929 

3 

Mav   15 

3930 

6 

May   16 

3932 

8 

June  17 

4009 

1 

4037 

15 

r> 

1?. 

Fatfiomn. 

31°  55' N.:  136^  W Surface One -mall,  one  of  metlium  <iize. 

Diamond  Head. oahui-land d<» Lanfe. 

21=  31'  N.:  u;P  56'  W do Do. 

23=  19^  N.;  166°  M'  \V do Do. 

25°07'N.:  171°  50^  W do Small,  medium  size. 

Laysan  Island do Some  small,  some  large. 

Between  Kauai  and  Oahu  One  si>eeimen  was  2S  mm.  in  diameter,  and  was 

islands do the  lanrest  found  by  the  -Vlbatross. 

West  coast  of  Hawaii do M»^ium  size. 

(?^                                     i?i  Wfll  preserve<l  large  siHM.'imens.  no  label. 


OTENOPHORE. 

Oenni  HOBMIPHORA  L.  Agasiiz. 

Generic  ohanu'ters:  Cydippidii?  with  hook-s«ha|)e<l«  tentacle-sheaths  places!  close  V)y  the  sides  of  the 
stomach.  These  sheaths  open  to  the  out^iide  at  the  lewl  of  the  funnel  or  l)etweiMi  this  and  the  apical 
sense  organ.     The  tentacles  have  side  hranches,  some  of  which  are  usually  hand-shape<l. 

Homiiphora  fusifonnis  Moser. 

PI.  Ill,  tig.  12. 

Lampetia/u^n/ormu  Aga.ssiz  and  Mayer.  Mem.  Mus.  Comp.  Zool..  vol.  x.\vi.  1902,  no.  3.  p.  171.  pi.  13.  figs.  59,  60. 
Ilormiphoni  futiformU  Moser,  F.,  Die  Ctenophoren.  Sil>oga-E-\iK'ditie.  monog.  12.  1903.  p.  12,  Leiden. 

This  ctenophore  was  first  des*cril>ed  by  Aga.'ssiz  and  Mayer  from  the  Manjuesas  and  Paumotu 
Islands,  where  it  was  ohtaine<i  by  the  Alfxitmss  in  1900. 

Moser  (1903)  rightly  calls  attention  to  the  fact  that  it  approaches  mach  more  nearly  to  the  genus 
Hormiphora  than  to  iMmjyetiri,  However,  it  jK)ssesses  the  feathere<l  tentacles  seen  in  lAimpetin  and  Pitntro- 
brarhiOy  and  lacks  the  characteristic  hand-shape<l  appendages  of  the  tentacles  seen  in  Hormiphora. 
The  Ixxly  is  ah-o  far  more  elongate  than  in  any  previously  describtnl  Ilormiphnrn.  It  ha.*»,  however, 
the  j)eculiar  hooked  tentacle  sheaths  close  to  the  sides  of  the  stomach,  such  as  are  found  in  Ilomiphora. 
It  seems  probable  that  when  the  Ctenophoni'  come  to  be  revi.*je<i  it  will  Ix*  found  convenient  to  place 
this  form  in  a  new  genus.     This,  hpwever,  we  hesitate  to  do  at  present. 

Specific  characters:  The  bo<ly  is  spindle-shai)e<l,  about  40  mm.  l<»npr  and  15  mm.  wide  in  the  tentac- 
ular diameter.  It  exhibits  considerable  lateral  compre.<sion,  the  tentacular  diameter  l)eing  al)out  half 
.^jjain  as  long  as  the  thickness  in  the  opp<Jsite  direction.  The  apical  sen.se  orjran  ct)ntains  a  spherical 
mass  of  transparent  otoliths.  The  ei;;ht  meri<lional  ve.^^sels  extend  not  <|uite  two-thirds  the  distance 
down  the  sides  of  the  bo<ly  from  the  apical  sense  organ.  They  are  straight  and  end  blindly  l>elow. 
There  are  about  40  coml>s  of  cilia  upon  each  meridional  vessel.  These  extend  along  almost  the  entire 
length  of  each  canal.  The  two  lateral  tentacles  arise  fr«im  long,  narrow  clefts,  close  to  the  sides  of 
the  stomach.  These  tentacle  sheaths,  or  clefts,  open  up»n  the  sidt»s  of  the  Inxly  about  mi<lway 
l>etween  the  apical  sense  organ  an<l  the  l>ase  of  the  funnel,  and  they  extend  down  close  to  the  sides 
of  the  stomach  alx)ut  one-quarter  the  length  of  the  animal  alH)ve  the  mouth.  The  tentacles  are 
highly  contractile  and  are  provided  with  simple  lateral  filament.^,  such  as  are  seen  in  the  genus 
Pleurohrnchia^  except  that  they  are  much  less  numerous.  The  mouth  is  a  narrow  slit,  capable  of  no 
great  exjiansion.  The  stoniach  is  long,  fiat,  and  narrow,  and  it  gives  ri.-e  to  two  simple,  straiy:ht- 
edge<l  canals  which  extend  down  either  side  of  the  stomach  to  very  near  the  level  of  the  mouth  open- 
ing. The  funnel  canal,  and  the  radiating:  vessi'ls  that  <'onnect  the  stomach  with  the  meridional  vessels 
are  bn>ad  andstraitrht.  The  tentacles  are  milky  in  color,  the  stomach  faint,  steely  blue,  and  all  other 
parts  of  a  gla^^sy  clearness. 
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Record  of  Ilmvaiian  specimens. 


Num-  I 
mens. 


Gec^rraphical  i>o«ition.  Depth 


1902. 
3     Mar.  18 
2     Apr.   15 


3799 
3880 


1     June  17  I         4010 


Between  Enben  Bank  and  Kaiwi  Channel ,  Surface. 


Molokini  Islet. 
Between  Kaui  and  Oahu. 


l>o. 
Do. 


I 


BIBLIOGRAPHY. 

The  following  papers  should  be  consulted  by  those  desirous  of  obtaining  a  knowl- 
edge of  the  Medusw  of  the  Pacific.  No  literature  published  previous  to  1879  is  cited, 
as  this  is  referred  to  in  Haeckel's  "Das  System  der  Medusen",  1879-80.  A  valuable 
list  of  papers  upon  Medusa?,  compiled  by  J.  W.  Fewkes,  will  be  found  in  Bulletin  of 
the  Museum  of  Comparative  Zoology  at  Harvard  College,  vol.  xi,  no.  10,  1884. 

AoASsiz,  A.,  and  Mayer,  A.  G.     On  some  Medusae  from  Australia,  Bull.  Mus.  Comp.  Zool.  at  Harvard 
CJoU.,  vol.  XXXII,  no.  2,  1898. 

.     Acalephs  from  the  Fiji  Islands,  Bull.  Mus.  Comp.  Zool.  at  Harvard  Coll.,  vol.  xxxii, 

no.  9,  1899. 

•.     Meduste  of  Tropical  Pacific,  Reports,  etc.,  U.  S.  F.  C.  steamer  Albatross  from  August, 


1899-March,  1900,  Mem.  Mus.  Comp.  Zool.  at  Harvard  Coll.,  vol.  xxvi,  no.  3. 

BiGELow,  Henry  B.  Medusfe  from  the  Maldive  Islands,  Bull.  Mus.  Comp.  Zool.  at  Harvard  Coll., 
vol.  XXXIX,  no.  9,  1904,  p.  245-269,  8  pis. 

Browne,  £.  T.  Scyphomedusse,  Fauna  and  geography  of  the  Maldive  and  Laccadive  archipelagoes, 
vol.  II,  pt.  Ill,  1904,  p.  723-749,  pis.  liv-lvii. 

.    Ceylon  Pearl  Oyster  Fisheries,  Roy.  Soc.  Ix)ndon  Suppl.  Reports,  vol.  27, 1905,  p.  131-166, 4  pis. 

Fewkes,  J.  W.  Bibliography  to  accompany  selections  from  Embryological  Monographs,  compiled  by 
Alexander  Agassiz,  Walter  Faxon,  and  K.  L.  Mark,  Bull.  Mus.  Comp.  Zool.  at  Harvard  Coll., 
vol.  XI,  no.  10,  1884. 

Goto,  S.  The  Craspedota  Medusa  Olindias  and  some  of  its  natural  allies,  Mark  Anniversary  Volume, 
p.  3-22,  pis.  i-iii,  1903. 

Haacke,  W.     Die  Scyphomedusen  des  St.  Vincent  Golfes,  Jena.  Zeitschrift,  bd.  21  ,n.  f.  14, 1887,  p.  599. 

Haeckel,  E.     Das  System  der  Meilusen,  1879-80.    Jena. 

.     The  Deep  Sea  Medusse  of  the  Challenger  Expedition,  Challenger  Expedition  Reports,  Zool., 

vol.  IV,  pt.  XII,  1882. 

.     Siphonophone,  Challenger  Expedition  Reports,  Zool.,  vol.  xxviii,  1888. 


KiRKPATRicK,  R.     Notes  on  Some  Medusae  from  Japan,  Ann.  Mag.  Nat.  Hist.,  ser.  7,  vol.  xii,  1903,  p. 
615-621,  1  plate. 

KisHiNOL'YE,  K.     Zoological  Magazine  of  Tokyo,  vol.  in,  no.  33,  1891,  and  vol.  v,  1893,  p.  416. 

.     Description  of  a  new  Rhizostoma,  ibid.,  vol.  vii,  no.  78,  1895. 

.     On  Thysanostoma  denscrispum,  ibid.,  vol.  vii,  no.  83,  1895. 

.     Edible  Medusas  Zoologische  Jahrbiicher,  bd.  xii,  p.  205-210,  taf.  13. 

.     A  new  Meduhia  from  the  California  coast,  Zoologische  Anzeiger,  bd.  xxii,  no.  578, 1899  ( Chry- 

»norn  (jilherti. ) 

.     A  new  S|>ecie8  of   stalked  Medusa?,    Halidystus  stejnegeri.     Proceedings   U.  S.  National 


Museum,  vol.  xxii,  p.  125-129. 

Lendenfeli),  R.  von.     The  Scyi)home(lusie  of  the  Southern  Hemisphere,  Proceedings  Linnean  Society, 
New  South  \Vales»,  vols.  9  an<l  10,  1SS4-85. 

.     Medusa*  of  the  Adstralian  Seas,  1887,  Sydney. 


MEDUSiE   OF   THE   HAWAIIAN    ISLANDS.  1143 

Len'denfeld,  R.  vox.  Ueber  Coelenteraten  der  Siuisee,  Die  Australischen  Rhizo6tomen  Me<liiaen, 
Zeitechrift  fur  Wissenschaftliohe  Zoologie.  M.  xlvii,  hft.  •->,  1888,  p.  201-324,  taf.  18-27;  bd. 
XXXVII,  1882, and  1x1.  xxxviii,  1883. 

Maas,  O.  Die  Meduseii,  Reports  on  an  exploration  off  the  west  coasts  of  Mexico,  Central  and  South 
America,  and  off  the  Galapagoi?  Islands,  Mem.  Mus.  Com  p.  Zool.  at  Har\'ard  Coll.,  vol  xxiii,  no. 
1.  1897,  92  pp.,  15  taf. 

.     Die  Scyphomedufen  der  Silx^- Expedition,  Silx)pi-Expeiiitie,  Leiden,  1 1  monog.,  1903, 91  pp., 

12  taf. 

Moe^ER,  F.  Die  Ctenophoren  der  Siboga-Expedition,  Siboga-ExrK?ditie,  livr.  xi,  monog.  xii,  1903,  4 
taf.,  Leiden. 

MiRBACii,  L.  an<l  Shearer,  C.  Preliminary'  Report  on  a  Collection  of  Medusje  from  theCoart  of  British 
Columbia  and  Alaska.  Ann.  Mag.  Nat.  Hist.,  ser.  7,  vol.  ix.  1902,  p.  71-7.S. 

.     ()n  Medusa.*  fmm  the  Coast  of  British  Columbia  and  Alaifka,  I*roc.  Zool.  Soc.  London, 

1903,  p.  lW-192,  pis.  17-22. 

NiTTiN*;,  C.  C.  Papers  from  the  Harriman  Alaska  Expe«lition.  XXI. — The  Ilydroids,  Proc.  Wash- 
ington Acad.  Sci.,  vol.  in,  1901,  p.  157-216,  pis.  14-2*5. 

Oka,  a.     Note  on  a  Species  of  Lucemaria  from  Japan,  Zool.  Mag.,  Tokyo,  vol.  ix,  1897. 

.     Sur  une  nouvelle  esp^ce  Japonaise  du  genre  Lucemaria,  Annot.  Zool.  Jap.,  vol.  i,  1897, 

p.  141-145. 

.     Sur  one  nouvelle  espcce  Japonaise  du  genre  Phoroni.«,  Annot.  ZfX)l.  Jap.,  vol.  i,  1897,  p. 


147-148. 

jjcHi'LTZE,  L.  S.     Rhiioetomen  von  .\mbon.,  Jena.  Denkschr.,  bd.  vii,  1898. 

Vaxhoftex,  E.     Untereuch.  uljer  ^maeostome  und  Rhiz<jstome  Medu.*»en,  Bibliotheca  Zoological, 
b<i.  I,  heft  3,  1888,  51  p.,  6  taf.,  1  karte. 

.    Die  Acalephen  der  Plankton  Expedition,  1892. 

.     Die  acraspe<len  Meihisen,  Wissenschaftliche  Ergebnisse  der  Deutschen  Tiefsee- Expedition 

auf  dem  Dampfer  Valdivia,  1898-99,  1h1.  hi,  Iste  lief.,  1902,  p.  1-52,  taf.  i-viii. 

.     Die  craspedoten  Medusen:  1. — Trachyme<luseu,  ibid.,  1x1.  in,  2te  lief.,  1902,  p.  55-S6,  taf. 


I.\-XII. 

EXPLANATION  OF  PLATES. 
plate  I. 

Fig.    I.  CharyMca  rtulonii  Haacke.    Natural  fixe,  full  Kmwn. 

la.  Charybdfo  rationii.    View  of  a  quadrant  of  the  vtrlarium.  showing  tUe  velar  oanal«. 

lb.  Charybdta  rinftonii.    Side  view  of  sense-club. 

Ic.  fharyftdea  radimii.    View  of  s>en»<e-olub  from  the  inner  side.   The  eyes  are  arranged  so  as  to  perceive  object?  within 

the  belK-avity. 
'1.  rhart^ta  moifcri.    New  species;  natural  size,  full  grown. 

'ia.  CharytHhn  miftcri.    \  quadrant  of  the  velarium  showing  the  traight.  unbnnched,  velar  i-anals. 
•Jb.  t.liaryfflfa  mottri.    Sense-club  seen  from  the  inner  side. 
2c.  '  "haryb/kn  motrri.    Side  view  of  sense-club. 

PLATE  II. 

Fni.  3.  l**ltioin  patiopyra  Peron  et  Lesueur.    «»ral  view,  natural  size.  u(  mature  medusa. 
4.  i'^lni/ia  yintfpura.    Side  view  nf  mature  medusa. 
.S.  Ptriphijlla  difUftiboiitnjchti  Bnindt-Hae<-kel.   Side  view  of  youu»r  me<iusa.  showing  the  relatively  high,  tiharp* 

fiointed  U-ll.    Natural  size. 
»•.  P^riphytla  ti<>d€Oiift^rycha.    Side  view,  natural  -iize.  of  niatun.*  me«luN».  >howing  the  f.ai,  low-»lome<l  bell  of  the 

adult. 
7.  AfiMtx  alfjran'iri.    View  of  the  pvripheral  canaN  of  the  pasiro-va-^.-ular  ^y^tem. 

PL.\TE  III. 

Fig.   8.  Solmarit  intculpta.  new  s|>ei'ies.    (^ral  view.  twic«e  the  natural  size. 
9.  Sulmarif  intculptn.    Side  view. 

10.  AtfJia  akJcandri  Maan.    Oral  view,  natural  size. 

11.  Atolla  akMLwM,    Aboral  view,  showing  sculpturing  of  the  exumbrclla. 

12.  Hurmipkora/wiformU  Moeer  =  Lampetia  /wifvrmU  Agawiz  and  Mayer.    Twice  nataral  i^ixe. 


Bull.  U.S.F.C.  1903. 
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POLYCH.ETOUS  ANNELIDS  OF  THE  HAWAIIAN  ISLANDS  COLLElTLD  BY 

THE  STI:AMER  ALBATROSS  IN  wo2. 


By  AARON   L.  TREADWELL, 
Professor  of  Biology ,  I'assar  College, 


INTRODUCTION. 


The  polych^etous  annelids  here  descTil)ed  were  collected  by  the  U.  S.  Fish 
Commission  steamer  Alhitrfn<s,  in  lt^i>2,  in  the  vicinity  of  the  Hawaiian  Islands.  In 
addition,  a  single  specimen  {Ttvthella  sp.)  from  Pat^o-Pago,  Samoa,  and  a  number  of 
sp>ecimens  collected  in  11*03  off  the  coast  of  California  are  descril)ed  in  this  report. 
The  families  represented  and  the  number  of  new  and  old  si>ecies  found  in  each  are 
as  shown  in  the  accompanying  table: 


y^rinU-  J'^f^      ^^;7.  Family. 


Amphinomida- .=>                1  Siaunx^ephalida 

Aphroditida: 2  Eunirida- 

Polynoida- »i  5         ^ioniadida- 

Acoetidae 1         (ilycerida- 

Sigalionida- 2  Cifralulida 

Nephlhydida- 1(?)  Maldanida^ 

PhyllodVtcida* 8  Hemiellida* 

Aleiopida- 2  2  Terebellida* 

Hesionidw 1  1  babvllida- 

Syllida 2  Serpiilida' 

Nereid* i  Tomopterida- 


Old 
spet-ie!?. 

New 
spe<-ie!«. 

1 

6(  ^1?) 

8 
1 

I 

o 

I-"') 

1 

4(  -r> 
I 

2.  -«-l?> 

1 

4 
3 

1  ( V  i 

Much  of  this  material  was  very  badly  preserved,  and  it  was  often  difficult  to  get 
normal  structures  for  study.  It  is  probable,  therefore,  that  some  species  here 
descril>ed  as  new  may  belong  really  to  previously  known  species.  My  chief  endeavor 
has  been  to  describe  them  with  clearness,  so  that  they  may  l>e  recognized  if  the}' 
api>ear  in  later  collections. 

Family  SYLLID.T,. 

Oenas  TBTPAN08TLLI8. 
Trypanosyllis  g'enunipara  \  ?i  John.son. 

TryjtnTUjStfUi^'  gfininiimra  .I«»hns<tii.  The  rolyohala  of  the   IMiget  S>untl  KeKiun,  PrcK".  Botoii  Six*.  Nat.  Hist.,  vol. 
2y.  no.  Is.  p.  40tS,  pi.  7,  fi^'S.  72  to  70. 

Fragments  of  three  si>ei'inieni?,  probably  uf  this  Ppecies.     Seta*  have  rather  longer  terminal  joints 

than  in  Johnson'??  <les<.Tiption,  ami  the  es4>|^atriis  is  shorter.     F^sophaeriis  with  8  rather  than  10  teeth. 

C<>llerte«l  at  station  4070,  45  to  52  fathoms,  on  a  bottom  of  tine  gray  sand,  and  from  station 

4551,  in  the  vicinitv  of  Monterev  Bav,  Cal. 
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Oenns  EU8TLLI8  Malmgren. 

EusylliB  tubifex  Gosse. 

Fragmeutd  of  specimeiiH  agreeinfi:  with  McIntOHh's  description  of  this  species  (Mcintosh,  Challenger 
Reiwrt,  vol.  xii,  p.  190).' 

Collect<?d  at  station  4551,  vicinity  of  Monterey  Bay,  Cal. 

Family  HESIONIDi£. 

Oenns  GA8TALIA  San. 

Oastalia  oculata,  new  species. 

Head  roughly  4-8ided,  broailer  end  in  front.  A  pigmented  depression  in  anterior  median  area 
f  fig.  1 ).  Even,  two  pairs,  anterior  ones  very  large,  distinctly  bilobed,  the  laiger  lobe  anterior;  posterior 
eyes  less  prominent,  oval. 

Tentacles  about  as  long  as  heatl,  slender,  tapering;  palps  with  broad  basal  and  slender  terminal 
joints,  alK>ut  two-thinls  as  long  as  head.  In  the  specimen  figured  they  were  curved  down  over  the 
pharynx,  and  thus  api>ear  shorter.  Probosc^is  when  protuded  (fig.  1,  />.),  with  a  median  dorsal  lol)e 
lying  just  in  front  of  the  prostomium  (fig.  1,  in.  L), 


Fig.  1. 


Fig.  2. 


Fig.  3, 


C\iMcUia  ttcukUa,  new  species,    i.l)  Head,  \  7;  m.  I.,  mcHlian  l«>l>c;  p.,  proboKis.     (2)  Pan^Kxlium,  x  7;  d.  c„  dorRul 
fimw.  r.  r.,  ventml  oirniH.    (3)  ComiKHind  seta,  y  183. 

Median  portion  of  head  with  eilges  rounded.  On  either  side  from  \)ase  of  this  rounding  the  surface 
8loi>es  downwanl  and  outwanl  to  bases  of  tentacular  cirri.  The«e  are  8  on  a  side,  approximately  equal 
in  size. 

Somites,  17,  with  dorsal  and  ventral  cirri,  but  the  st*venteenth  without  seta*;  dorsal  cirrus  long, 
with  surface  more  or  let^s  regularly  ringe<i,  but  apptirently  not  a  true  jointing;  ventral  cirrus  extending 
considerably  lx»yond  end  of  parapodium. 

ParaiXKliuin  with  large  ventral  and  small  dorsal  lobe  (fig.  2).  Setae  of  former  large,  compound, 
with  teeth  at  apex  of  terminal  portion,  and  a  row  of  minute  denticulations  along  edge  of  latter  (fig.  3). 
Hiiiful  portion  with  fine  longitudinal  lines  running  along  it  in  an  elongated  spiral  fashion;  numerous 
transverse  lines  intersect  these,  dividing  the  surface  into  small  quadrangular  spaces;  dorsal  seUe  very 
lon^,  slender,  and  sharp-i)ointed,  with  numerous  parallel  transverse  lines  throughout  their  greater 
IK)rtioii. 

Li'Ugth,  15  mm. ;  width,  without  |)arafKxlia,  5  mm.  Collected  at  station  4066, 176to49  fathoms,  on 
a  rocky  luittoin. 

Type  no.  5:^00,  U.  S.  National  Museum. 
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Oenas  HE8I0HE  Savigny. 

Hesione  pacifica  Mcintosh. 

Hegione paciflra  Mcintosh,  Report  rtmllenger  ExiK*<lilion,  vol.  xii,  p.  184.  pi.  xxix.  fig.  2.  pi,  xxin,  fig.  14, 

Mclntot^h  reconis  that  the  tips  of  all  seUc  were  hroken  in  his  spei'iiiiens.  Mine  .«howe<l  complete 
comp<^>nnd  seta*  (fig.  4).  A  noticeable  feature  is  a  re<Mi.«h  brown  transven^e  band  on  the  2<1  .setigeroos 
.«ouiite. 


Collecte<l  at  stations  3961^,  15  to  16  fathoms,  on  a  >K>ttoin  of  n.arse  sand,  of  shell,  and  coral; 
;^87H,  28  tf»  4.*{  fathoms,  on  sandy  Injttoni;  4(H)1,  24  to  8^i  fathoms,  on  <-orai,  sand,  and  coralline  mxlules; 
and  4168,  20  to  21  fathoms,  on  coral,  sand,  and  foraminifera. 

Family  POLYNOII).^. 

Oenas  POLTKOE  Savigrny. 

Polynoe  magnipalpa?  Mcintosh. 

Polt/tuff  mafjnipcd]t*i  Mcintosh.  ReiM»rt  Challenger  Kxp..  vr»I,  xii.  p.  118.  pi.  xn,  fig.  6.  pi.  xiv.  figs,  l,  fi,  pi,  .XVTII, 
fitr.  5.  pi.  X  A.  figs.  5,  e;. 

A  single  sf»ecimen,  probably  of  this  si)ecies.  The  lateral  tenta^rles  were  relatively  larger,  and  the 
f»alps  smaller  tlian  in  Mcintosh's  si>ecimen.  He  descriK»es  clavate  jiapilhe  on  Ixjrder  of  elytron. 
These  are  not  shown  in  his  drawing.  an«l  do  not  ap|>ear  in  the  Hawaiian  sp<»cimen. 

Collecte<l  at  station  8V^8,  14 J  to  ItU  fathoms,  on  bottom  of  coarse  stone  and  coral. 

Polynoe  mirabilis  Mclnt^.^eh. 

Pffltjnoe  mirabUit  Mclnt«»h.  Re[M)rt  Challenger  Exp.,  vol.  xn.  p.  121.  pi.  xvi.  fig.  1.  pi.  xii  .\.  figs.  9  to  11, 
Olig<Af:-pU  violacea  Levin.sen.  Kara  Haveli*.  Co|K'nhagen,  IK-v-i.  p.  290.  pi.  2-^. 

Mcintosh  states  tliat  the  **i>edicelsof  nine  ]>airsof  scales  exist  in  the  sf>ecimen,"  and  that  "traces 
of  two  pairs  of  cirri  occur  on  each  side  of  the  anus,"  thus  implying  that  his  si>e<-imens  were  entire. 
Of  the  Hawaiian  specimens,  none  was  entire;  one  had  25,  and  <>thers  2S  elytrof»hores  on  a  si<le,  with  a 
total  number  of  somites  of  over  70.  In  a  personal  communication  Professor  Mcintosh  tells  me  that 
while  his  <lescription  was  correct  as  ap])lie<l  to  his  single,  im|K*rft'<t  S]n*cimen,  the  fonn  <lescril>e<l  by 
Levinsen  is  undoubtedly  the  same,  and  is  descrilxMi  as  having  25  bristle-Vx*aring  feet.  In  view  of  the 
similarities  ])etween  these  and  Mcintosh's  des<Tiption  1  am  certain  that  they  all  Ivlong  to  his  species, 
and  that  the  apparent  lack  of  agreement  in  numl>er  of  somites  is  due  to  the  fact  that  none  was 
complete. 

Mcintosh  descril)es  a  filiform  process  on  the  inner  anterior  bonier  of  the  head  lolx^,  which  he 
thinks  may  Ix*  the  homologue  of  the  antenna.  Some  of  the  Hawaiian  s[)ecimens  showed  a  .«<imilar 
process,  but  others  had  a  slender  tentacle  a  trifle  longer  than  the  liead,  an<l,  like  the  cirri,  with  a  slight 
swelling  just  behind  the  p<jinte<l  a]>ex.  The  "  filiform  proct^s"  is  evi«lently  merely  a  remnant  of  the 
antenna,  of  which  the  greater  portion  ha<  broken  away. 

No  elytra  were  present.  Largest  si>ecimen  80  mm.  long,  15  nmi.  wide,  exclusive  of  parapodia. 
Width  to  tip  of  i>arap<xlium,  30  mm. 

On  the  loi*ality  lalxl  wasnote<l,  **  livid  flesh  pink  or  li^ht  l)eef  pink," 

Collected  at  stations  402S,  444  to  478  fathoms,  on  gray  .sand  and  globigerina  ooze;  4022,  399  to 
374  fathoms;  4113,  433  to  395  fathoms;  and  4014,  39!)  to  362  fathoms,  the  three  latter  on  coral,  sand,  and 
foraminifera. 

Polynoe  alba,  new  s|K*<-ies. 

Each  lateral  half  of  head  pear  shafxd,  with  anterior  |M»rtion  prolonged  to  form  base  for  tentacles 
(fig.  5);  median  tentacle  filling  entire  sj^acv  l)etween  laterals;  whole  head  white,  k>okingas  if  incriLsted 
with  a  calcareous  deposit,  this  much  denser  on  bases  of  tentacles;  all  tentac-les,  except  b&f^  joints, 
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and  tentacular  cirri,  lost  on  epeciinens;  palps  long,  smooth,  gently  tapering  to  apex;  proboecifi  10 
times  as  long  as  head,  with  13  papillae  above  and  below;  two  strong,  dark  brown  teeth  above  and 
below,  with  lighter  colored  plates  on  either  side;  dorsal  surface  flesh  color,  prominently  marked  with 
the  white  incrustation-like  color  found  on  the  head.  This  is  especially  noticeable  on  parapodia,  but 
is  continued  anteriorly,  more  or  less  irregularly  across  the  entire  surface.  Behind  about  somite  14, 
elytra-bearing  somites  are  free  from  white  pigment,  while  somites  between  (thoee  having  a  dorstal 
cirrus)  are  marked  across  the  entire  back  by  this  white  pigment,  giving  the  middle  of  the  body  a  very 
characteristic  striate<l  appearance. 

Only  a  single  elytron  remained  in  either  of  the  two  specimens.  This,  the  most  anterior  on  the 
left  side,  was  ovate,  with  outer  edge  rather  narrow  and  of  a  dense  white  color;  center  of  elytron  with 
a  number  of  white  j)atche8;  rest  of  elytron  transparent,  edge  entire.  The  elytron  blends  so  well  with 
the  color  of  the  rest  of  the  body  that  it  is  not  easy  to  see. 

Most  dorsal  cirri  had  been  lost;  those  remaining  w^ere  slender,  conical,  extending  only  a  short  dis- 
tance beyond  end  of  parapodium.  Ventral  cirrus  short,  conical,  situated  about  at  middle  of  parapo- 
dium.  Parapodium  short  as  compared  with  body  diameter,  with  apex  divided  into  anterior  and 
posterior  rounded  lobes  (fig.  6).  Seta?  all  of  one  kind,  simple,  apex  flattened  and  slightly  bent,  an<i 
bearing  on  concave  surface,  two  rows  of  very  delicate  plates  looking,  under  low  power,  like  two  series 


Fig.  6.  Fig.  6.  Fiu.  7. 

Polynoe  aJba,  new  species.  (5)  Head,  x  5;  p.,  proboMri«:  pi.,  palp.  (6)  Parai»odIum.  x  12;  e,  elytxophore;  v.  c,  ventral 
eimia.    (7)  Seta,  x  57. 

of  sharp  spines.     Each  plate  has  a  narrow  base  and  broader  distal  portion,  the  latter  cut  into  minute 
teeth;  whole  plate  curved,  with  concave  surface  next  to  shaft  of  seta  (fig.  7,  from  side). 

,    Head  1  mm.  in  diameter;  somite  2-4  mm.  in  diameter.     One  somite  from  the  middle  of  theboilv 
measures  about  6  mm. 

Collected  at  Honolulu  Reefs.  Type  (no.  5201,  W  S.  National  Museum)  an  incomplete  specimen; 
head  1  mm.  broad;  somite  2-4  mm.  broad;  a  somite  from  near  middle  of  body  about  6  mm.  broad. 

Polynoe  lucida,  new  species. 

Head  rather  broader  than  long,  markedly  iridescent  (in  alcohol)  with  two  pairs  of  eyes,  anterior 
rather  larger  than  posterior  (fig.  8);  lateral  lolxis  of  head  prolonged  into  bases  of  attachment  for 
lati^ral  tentacles;  lateral  tentacle  5  or  6  times  as  long  as  head,  with  acute  tip,  and  subterminal  swelling; 
iiie<liau  tentacle  with  broad  base,  filling  space  l^tween  bases  of  lateral;  like  lateral  in  form,  but  longer 
and  a  little  stouter;  base  of  each  tentacle  tipi)ed  with  brown,  the  median  having  the  deei>er  color. 
Palps  had  been  broken  off;  a  loosii  one  in  the  bottle,  undoubteiily  belonging  to  this  specimen,  was 
broad  at  base,  ta])ering  gently  to  an  acute  tip. 

Klytrophores  on  somites  2,  4,  5,  7,  9,  11,  13,  15,  17,  l9,  21,  23,  26,  29,  32,  35,  etc.  Only  about  50 
BoniitoH  ])resent,  and  elytra  were  absent  from  most  of  these;  where  present  they  cover  nearly  the  whole 
dorsal  surface.     Exc»ept  for  pigment  jiatches,  elytra  very  transparent,  body  wall  showing  clearly 
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throngh  them.  Elytron  from  middle  of  body  broadly  ovate,  with  entire  edge  (fig.  9) ;  point  of  attach- 
ment to  elytrophore  visible  from  above  as  a  colorlt'ss  area.  This  nearly  or  quite  8urrounde<l  by  a  band 
of  dark  brown  pigment,  from  which  a  band  of  pigment  extends  to  the  e<lge  of  the  elytron  which  lies 
on  the  mid-dorsal  line.  Thii?  pigmented  area  varies  in  width  from  a  narn^w  band  to  a  broail  |)atch, 
from  whose  anterior  end  si-atten^  pigment  sj>ots  may  extendi;  posterior  edge  more  sharply  defined, 
convex.  A  median  longitudinal  brown  line  along  the  dt>rsal  surface  of  the  body,  this  more  prominent 
fM>sieriorly.  Parapodia  long,  jxjstcrior  ones  lunger  than  transverse  diameter  of  l)ody;  at  tlie  outer 
dorsal  angle  each  Is  prolongel  into  espial  anterior  and  jMj^it^rior  ear-like  proi^-esrses,  Ix'tween  which 
seta-  emerge  (fig.  10).  A  large  aciculuni  exten«ls  into  main  lol)e,  with  a  smaller  one  going  toward 
dorsal  surface. 

SeUe  all  of  one  kind,  long,  simple,  terminal  ix)rtion  slightly  enlargeil  and  l>ent.  On  convex  sur- 
face of  bent  portion  are  two  rows  of  very  delicate  thin  j>lates,  more  or  less  alternating  with  one 
another;  under  low  jower  these  look  like  two  rows  uf  seines;  under  higher  power  each  ** spine"  is 
seen  to  be  a  very  thin  plate,  broader  at  its  <lisial  than  at  its  j»n)ximal  attached  end.  Owing  to  their 
transparency  the  precise  lonn  of  these  ]>lates  is  dithcult  to  determine.  Their  general  form  is  very  like 
8et;e  of  Pol \f wye  alUi. 


\ 


I  ^ 

'.    .    * . 

\ -..• 

•'"■•■'  ' 

\- 
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Fig.  8. 


Fi<;.  9. 


Yui.  10. 


PrAyjwf  lucida,  new  -pecies.     (^)  Head.    ■  d.     ^V-  Elytron,   x  12.      (10)  Paiap<»dium.   x  1*2;   r.  <•.,  ventral  cirrus;  d.  c, 
d<»rsal  cirru<:  dcit.,  aciculae. 

Collected  at  station  4062,  S3  to  113  fathoms,  on  a  Ixjttom  of  corals,  volcanic  sand,  and  shells. 
Type  (no.  5202,  T.  S.  National  Museum  i  an  ineomplete  siKxnmen  of  60  somites;  length,  37  mm.; 
width  of  head,  1.5  mm. ;  width  of  body  at  somite  H  with  parapodia,  7.5  mm.,  without  parapodia,  4.5  mm. 

Polynoe  spicula,  new  sinx-ii-s. 

Hea^l  oval,  width  at  base  of  ceratophores  al)out  e^jual  to  that  of  posterior  edge;  greatest  length 
alx)U.  e<iual  to  greatest  width,  prolouijed  anteriorly  on  either  side  into  Inisi'S  of  ceratophores,  the  latter 
deep  brown  with  colorless  ai>ex;  antenn:**  slender,  length  to  extreme  tip  aR>ut  e<]ual  to  that  of  head 
and  cvratophore.  At  alK)ut  two-thinls  of  distance  ironi  l)a.<e  to  tip  there  is  a  slight  enlargement, 
l)eyond  this  the  organ  tapers  rapidly  to  a  very  tlehcate  tip;  ba>al  half  brown  in  color,  with  a  bnjwn 
l>an<l  at  l>ase  of  swelling;  remainder  white,  (.'eratophore  of  nie<liuni  antenna  completely  filling  sj^ace 
l»etween  those  of  lateral  ones,  extending  only  to  a  short  distam-e  l^eyond  them  and  colore*.!  like  them; 
terminal  portion  like  that  of  lateral  antenna,  but  a  trifle  larger;  eyes  two  pairs,  the  anterior  slightly 
the  larger,  and  situate«l  on  the  lateral  surface  of  head:  [Misterior  |»air  near  jKjsterior  Imrder,  and 
slightly  nearer  mi^lian  line  than  anterior;  palps  extending  alK:)Ut  as  far  as  me<lian  antenna,  gently 
tapering,  abniptly  narrowing  to  apieal  porti«»n.  which  is  slender  and  nearly  uniform  in  diameter 
throughout;  tentacular  cirri  like  antenn;e  in  fonn  and  color. 

F.C.B.1903,Pt.»— 25 
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Fio.  11.— SetA  of  Polynne  npicula,  x  280. 


Elytra  12  pairs;  first  ovate  in  outline,  anterior  and  lateral  marine  with  a  relatively  very  broad 
fringe  of  cylindrical  processes,  other  margins  smooth.  Surface  of  elytron  divided  into  angular  areas 
of  various  sizes,  the  largest  nearest  the  middle.  These  are  indicated  by  their  brown  color,  the  lines 
between  being  colorless.  From  the  center  of  each  arises  a  hard,  dark-brown  spine.  Towanl  the 
fringed  border  these  spines  are  relatively  short,  the  ends  of  some  showing  subdivisions  into  3  or  4 
points.  Largest  spines  10  to  14  in  number,  on  lai^  central  and  dorsal  areas.  These  in  height  may  be. 
very  nearly  equal  to  width  of  area.    Other  elytra  more  nearly  reniform,  those  of  same  side  overlapping, 

while  those  of  opposite  sides  overlap  for  more 
than  one-fourth  of  their  length;  concealed  por- 
tion white,  remainder  brown,  due  to  brown  areas 
mentioned  above.  Two  or  three  posterior  pairs 
of  elytra  especially  noticeable  for  the  size  of  the 
dorsal  spines. 
Most  dorsal  cirri  had  been  lost;  thoee  which 
remained  were  like  tentacles  in  form  and  color;  ventral  cirrus  acutely  conical,  with  slender  terminal 
prolongation  reaching  about  to  end  of  parapodium.  Parapodium  cylindrical,  obliquely  truncated  at 
apex,  with  posterior  and  anterior  edges  prolonged  into  flat  vertical  lobes,  the  former  slightly  the 
longer  of  the  two.     Two  large  dark-brown  aciculae  protrude  slightly  l>eyond  apex  of  parapodium. 

Ventrally  there  i.s  a  tuft  of  about  20  very  long  setie  with  broad  basal  portions;  apex  slightly  nar- 
rowed and  tapering  to  terminal  hook.  Begin- 
ning about  three-fourths  of  length  of  free  portion 
of  seta  is  a  double  row  of  fine  lateral  teeth  (fig. 
11  from  side,  showing  one  tt)w),  each  with  a 
narrow  base  and  a  flattene<l  apex,  these  teeth 
increasing  in  size  towanl  end  of  seta,  and  the 
row  terminated  by  a  single  stout  tooth,  showing 
no  secondary  denticulations.  Stalk  of  seta  with 
prominent  longitudinal  striations  extending  as 
far  as  large  terminal  tooth.  Dorsaily  a  bundle 
about  equal  in  number  to  thoee  of  ventral  bundle, 
of  much  shorter,  more  translucent  setae,  which 
taper  uniformly  to  their  apex,  and  show  on 
either  side  a  close-set  row  of  minute  plates  each 
with  narrow  base,  and  broad,  finely  toothed 
apex.  These  overlap  one  another  from  base  of 
seta  toward  apex,  and  show  very  little,  if  any, 
decrease  in  size  toward  apex  of  seta. 

Collected  at  station  4420  and  from  station  4551, 
vicinity  of  Monterey  Bay,  Cal. 

Type  (no.  5203,  U.  S.  National  Museum)  a 
specimen  18  to  20  nmi.  long  and  5.5  mm.  in 
width,  from  station  4551. 

Polynoe  mutilata,  new  species. 

Fig.  12.  Fig.  13.  Fig.  14.  Fig.  15 

Head  rounde<l,  with  a  trace  of  a  single  anterior 

lateral    eye  remaining;    median    tentacle   very 

slender;  antenme  slender,  tapering,  about  twice 

a.s  long  as  head,  marked  with  an  irregular  black  patch  near  the  base;  tentacular  cirri  in  form  much 

like  antennae  anrl  marked  with  similar  black  patch,  the  cirri  varying  in  size,  smallest  about  twice  size 

of  antenna,  largesit  twice  the  size  of  smallest;  palps  long,  smooth,  gently  tapering  to  a  blunt  point. 

Elytra  very  t?niall  and  inconspicuous,  anteriorly  not  covering  dorsal  surface  of  parapodium.  Pos- 
teriorly they  cover  parapo<lia,  but  leave  whole  median  area  of  body  uncovered.  Elytra  thin,  nearly 
circular  in  outline,  with  e<lge  entire  and  no  noticeable  surface  markings.  Whole  body  as  well  as 
elytra  pale  yellow  in  color,  so  that  elytra  are  not  prominent. 

Anterior  parap<xlia,  e.  g.  sec<)nd,  shows  a  very  delicate  aciculum  in  the  notopodial  r^on,  and  a 
very  ytout  one  in  the  ncuroj>o«lial.     From  the  notopodial  region  protrudes  a  tuft  of  very  long,  fine, 


Polynot^  mutUatn,  new  spccieit.   (12  and  18)  Anterior  83ta,  >:  18S. 
(14  and  15)  Posterior  seta,  x  183. 
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threatl-like  seUe.  At  dorsal  and  ventral  angles  uf  neuropo<lium  is  a  tuft  of  long  setae  with  slender 
bases,  their  terminal  portion  slightly  flattened,  at  first  broader  than  the  base,  ta{)ering  gently  to  the 
long,  a^'Qtely  pointe<l,  wavy,  tenninal  portion.  A  double  row  of  teeth,  looking  in  profile  like  a  single 
row  of  denticulations  (fig.  12),  in  face  showing  as  a  row  on  either  side.  Dorsally  only  a  few  of  these 
(2  in  spei'imen  <lrawn),  ventrally  10-12. 

Between  the  two  bundles  of  finer  seta*  was  a  single  row  of  a  few  large  seta-,  prominent  on  acx'ount 
of  their  size  and  brownish-yellow  cN>lor.  Each  has  a  broad  base  (  fig.  13 1,  slightly  widening  and  then 
rapidly  tapering  to  the  a[>ex,  which  is  bluntly  rounded  an<l  provide<l  with  a  tuft  of  stiff  hair-like  bris- 
tles at  the  end.  Indefinite  and  iKH>rly  defined  longitudinal  and  transverge  markings  appear  on  the 
surface  of  these  setie.     Ventral  cirrus  rather  stout,  gently  tajxring  to  blunt  eml. 

Parapodium  of  ItJth-somite  shows  ventrally  a  tuft  of  set.e  like  figure  13  and  dorsally  a  smaller  tuft 
of  seta'  like  figure  14.  Here  the  tenninal  portion  ha*  the  apj>earance  of  having  l>een  teased  out  into 
fine  fibril.*.  Thn^ugh  me<lian  jK)rtion  of  para|>odium  a  single  row  of  very  stout  setic  (fig.  15).  At  the 
a[»ex  each  is  pn^longe*!  into  a  lonir  spine,  which  Wars  near  its  base  a  mw  «»f  shorter  spines.  On  one 
si<le  e<lge  of  seta  apex  seems  to  be  entire,  on  opfKDsite  si«le  is  a  shallow  indentation,  from  liottom  of 
which  arise  numerous  small  spines. 

Apfiarently  setie  like  figure  14  appear  first  on  somite  7.  From  the  fact  that  I  fin<l  only  a  very  few 
seta*  like  figure  15  on  anterior  somites  it  is  iK)ssible  that  those  represente<l  in  figure  13  are  merely 
mutilated  specimens  really  belonging  to  this  variety.  I  am  unable,  however,  to  di.«H"over  in  them  any 
indication  of  the  terminal  depressi*  n  from  which  the  spines  ari.^e.  Seta*  with  numerous  fine  processes 
at  the  ends  are  especially  numerous  on  somites  l>ehind  alK»ut  the  20th. 

Fragments  of  anterior  ends  of  al>out  half  a  dozen  spei-imens,  contained  in  thick-walle<l  mud  tul»e8, 
outer  surface  of  latter  covered  with  deposit  of  thick  brown  mud.  None  were  complete,  and  none  were 
well  preserve*!. 

Collecteil  at  station  .'^92,  328  fathoms,  and  from  station  4027,  319  fathoms;  both  on  a  lK)ttom 
of  fine  gray  sand. 

Type  i^no.  5204,  U.  S.  National  Museum)  an  incomplete  si>ecimen  from  station  4027;  length  of  28 
anterior  somites,  17  mm.;  greater  width,  including  {>arapo<lia,  5  mm.;  width  of  hea<l,  1  mm.;  length 
of  protrudetl  proboscis,  7  mm. 

Oenm  HASMOTHOE  Kinberg. 

Hamiothoe  haliaeti  Mcintosh. 

Harmttthte  kaliadi  Mcintosh,  Report  Challenger  eXf>e<lilion,  vol.  xii.  p.  y»"i;  Briti!»h  .\niieli<i«,  pi.  ii.  Ray  S«H'iely.  p. 
SJfi.  pi.  xxxviii,  fig.  27.  pi.  XXXIX.  fig.  1.2.3. 

In  the  first  of  the  above  publications  Mcintosh  gives  no  illu.^trations,  and  in  the  second  figures 
only  se tie.  The  other  references  which  he  quotes  were  not  accessible  to  ine.  I  have  identifier!  the 
specimens  from  the  character  of  the  setae  and  from  Mcintosh's  description  of  the  head,     i  See  fig.  16.) 


Fu..  If,. 


Fi...  17. 
Hnrm'^hftr  h'lHnrti.     ,  Iti .   Head. 


Fui.  18. 
12.     .17)  Seta.    •  2S0.     (18.  Elytron.    ■  23. 


In  the  seta*,  however,  it  seems  to  me  that  the  spiny  protrusions  on  the  sides  are  really  rows  of  dis- 
tinct teeth  (fig.  17 »,  and  not  flat  plates  with  denticulated  ends,  as  Mcintosh  figures.  In  the  Challenger 
report  Mcintosh  describes  the  elytra  a*«  with  smooth  eilges.     In  the  second  paper  he  quotes  Haswell  ^^ 


oPolychaeta  Liverpool  District,  p.  231.  pi.  xiii,  fig.  2. 
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who  describes  them  as  having  densely  fimbriated  borders.     The  specimens  from  Hawaii  agree  with 
the  latter  character  (fig.  18). 

Collected  from  station  4077,  99-106  fathoms,  on  fine  coral  sand  and  foraminifera,  station  4098, 
under  essentially  similar  conditions,  and  station  3972,  100-374  fathoms,  on  coarse  sand  and  coral. 

Haxmothoe  hirsuta  Johnson. 

Harmothoe  Mr  aula  J  ohToon,  Preliminary  Account  of  the  Annelids  of  the  Pacific  Coast,  Proc.  Cal.  Ac.  Sci.,  3d  »er.,  vol.  i, 
p.  182,  pi.  VI,  fig«.  27,  28,  pi.  VII,  Ar.  38,  pi.  vni,  i\g».  53,  Ma,  53b,  53c. 

A  single  specimen  lacking  all  head  appendages  and  all  dorsal  cirri.  I  have  identified  it  as  this 
species  from  the  character  of  the  head  (though  the  anterior  eyes  are  larger  than  in  Johnson's  figure  38 ) , 
from  the  structure  of  a  single  elytron,  which  shows  the  characteristic  branched  tubercles,  and  from 
the  sette,  in  which  respect  the  si>ecimen  agrees  perfectly  with  Johnson's  description. 

Collected  at  station  4312  in  the  vicinity  of  San  Diego,  Cal. 

Harmotlioe  tuberculata,  new  species. 

Owing  to  the  incompleteness  of  the  single  specimen  in  this  collection,  I  am  unable  to  write  a  very 
complete  description,  and  have  given  the  above  specific  name  only  provisionally. 

All  cirri,  anteunal  elytra,  and  tentacles  lost;  13  pairs  of  elytrophores,  on  somites  1,  2,  5,  7,  etc.; 
total  length,  17  mm.;  greatest  breadth,  5  mm.;  on  median  dorsal  line  a  very  prominent  tubercle  in 
each  somite.  Beyond  the  statement  that  antennae  are  inserted  below  the  level  of  tentacle,  nothing 
can  be  said  about  the  character  of  the  head.     A  single  tentacular  cirrus  shows  a  subterminal  swelling. 

Neuropodium  and  notopodium  distinct  in  the  parapodia.  (Fig.  82.)  Neuropodium  rounded  at 
apex,  with  anterior  l&ce  covered  with  short  finger-shaped  branchiae.  Most  dorsally  placed  branchia 
four  times  as  long  as  the  others  (b,  fig.  82) .  Neuropodial  setae  few,  shaft  broad,  abniptly  widening 
toward  apex,  narrowing  again  rapidly  to  gently  curved  tip.  Shaft  marked  by  very  fine  longitudinal 
striations.  Running  transversely  across  both  faces  of  terminal  enlargement  are  a  number  of  rows  of 
fine,  tooth-like  projections  continued  as  far  as  base  of  terminal  hook. 

The  label  reads:  "Commensal  in  actinostome  of  BrisingaV 

Type  no.  5205,  U.  8.  National  Museum,  16  mm.  long,  collected  at  station  4177,  on  bottom  of  fine 
gray  sand,  in  451  fathoms. 

Oenus  OATTTAKA. 

Gattyana  senta  Moore. 

GaUyana  senta  Moore,  Some  new  Polynold®,  with  a  list  of  other  Polychaeta  from  North  Greenland  waters,  Proc. 
Phlla.  Acad.  Nat.  8ci.,  vol.  Liv,  May,  1902. 

A  single  specimen  from  station  4551,  in  the  vicinity  of  Monterey  Bay,  California.  The  specimen 
was  incomplete,  of  only  25  somites,  and  measured  25  mm.  The  only  ix)int  of  difference  between  it 
and  Moore's  description  was  that  nephridial  papillae  begin  on  sixth  instead  of  ninth  somite. 

Oenui  IFHIOHE  Savig^y. 

Iphione  m.uricata  (Savigny). 

Polynoe  muncata  Savigny,  Systemc  des  Annclidc^,  p.  21,  pi.  ii,  fljf.  1, 1,809. 
Iphione  muncata  Gnibe,  Annulata  Semperiana,  p.  21,  181H. 

Collected  at  eleven  different  stations— nos.  3847,  ;«48,  3850,  ;^73,  3876,  3935,  3962,  3968,  3987,  3999, 
4147.  These  had  l)ottonis  of  coarst*  sand  or  gravel,  broken  shells  or  corals,  and  the  depths  were  from 
14-79  fathoms.  Station  39in)  is  nvonied  aa  7-148  fathoms,  with  no  indication  as  to  the  precise  depth 
where  these  specimens  were  found.     Apimrently  they  do  not  ordinarily  live  l)elow  50  fathoms. 
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Family  ACOETID^. 

Oenm  E1TFAKTHALI8  Mcintosh. 

Eupanthalis  oahuensis,  new  species. 

Of  the  three  specimens  (none  entire)  in  thin  collection,  only  one  retaine<l  any  trace  of  antenna?. 
Head  roughly  rectanjjalar  in  outline,  with  anterior  margin  a  little  narrower  than  posterior;  anteriorly 
on  either  side  a  rounded  protuberance  (sessile  eye?),  hut  no  trace  of  pigment  ap|>eareil  (in  alcoholic 
material  i ;  tentacles  slender,  a  little  shorter  than  head,  arising  from  ventral  surface  of  head.  Owing  to 
the  |X)or  preservation  of  the  ^>ecimens,  this  is  all  that  can  l)e  said  concerning  the  head.  What  seemed 
to  be  the  stump  of  a  median  tentacle  appeared  between  the  bases  of  the  lateral.  Palpe  long,  gently 
tapering,  smooth,  diameter  at  base  rather  more  than  one-half  that  of  head. 

Width  at  head,  including  anterior  parapo<lia,  3  mm.  This  gradually  increases,  reaching,  at 
somite  12,  a  diameter  of  6  mm.,  but  narrows  again  to  about  .3  mm.  at  somite  20,  continuing  at  this 
width  throughout  the  remainder  of  the  fragment. 


Fi<;.  21. 


Fn..  J:!. 


I    r 


Fig.  19. 


Fl.i.  '20. 


Fig.  23. 


Eiipanthali*  ftahuentU,  new  species.  (19)  Se<-oiul  i>arap<xliuiii,  •:  2.^;  dyt.,  elytrophore:  a.  /.  and  jy.  I.,  antenorand 
p>asterior  lobc*^;  r.  r..  ventrul  cirni.'<.  (20)  Seta  from  second  para j:»cKiium.  •  1(>>.  (21'  Third  jiarapodiuin,  -:  2.'>:  letterings 
a«  in  fiffure  2<J.      '22'  .'n'ta  from  thinl  parapodium.   •  1»V>.     .•23t  Seta  from  jjo^terior  N^imites,   •  2G0. 

Elytrophores  on  somitt-s  2,  4,  5,  7,  9,  11,  etc.  Elytra  very  <lelicate,  transj^arent,  anteriorly  l>arely 
more  than  covering  dorsal  surface  of  f»ara{H>Jiuiii,  t)ehind  alKjut  the  twentieth  s^jmite,  extending  nearly 
to  me<lian  dorsal  line.     YA^g  of  elytra  sm(K>th,  with  no  prr >cesses  or  lol)ings. 

Second  parapodium  elongated,  the  large  nenro|KKiium  with  a  V)ilr.bed  anterior  (fig.  19,  a.  I. ),  and 
a  broader,  more  rounde<l,  posterior  lol>e  (/*.  /.  ).  Noto{>odium  very  small,  appearing  as  a  small  lobe 
on  dorsal  surface  of  neuroixxlium.  r)«>rsally  i*  a  larvre  elytro|)hore,  ffut.^  and  ventrally  a  lanceolate 
cirrus,  r.  r.  A  large  aciculum  extends  into  the  ncurr)iK^xlium,  while  a  much  smaller  one  terminates  in 
the  notoptKlium.  From  the  base  of  the  notojM^)4linm  arises  a  bundle  of  very  long,  delicate  seUe, 
extremely  atteniiate^l  at  the  ti[».  In  the  sj>erimen  Hgnre<l  were  12  of  thi*se.  The  larger  ones  have 
serrate<l,  the  smaller  smooth.  e<li^^*s.  Sr^tiJ-  of  ventral  l>undle  much  larger,  their  ba^*s  extending  about 
as  far  as  Viage  of  aciculum,  an  I  from  |-i  the  diameter  of  this;  j»rotruding  portion  narrower,  flattened, 
and  sliarp  pointed,  the  whole  l^ent  into  the  form  of  an  elongate<l  crescent;  on  ccjncave  side  are  2  rows 
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of  sharp  spines,  which  appear  as  a  single  row  when  seen  from  the  side  as  in  figure  20.  Dorsal  setae  of 
this  bundle  much  larger  than  ventral,  but  differing  from  them  in  no  other  important  respect. 

Third  parapodium  much  shorter  than  second,  squarely  truncated  at  the  end  (fig.  21);  posterior 
lip  broad,  roimded,  anterior  lip  bilobed;  dorsal  cirrus  with  basal  and  long,  lanceolate,  terminal  joint; 
apex  extending  more  than  half  length  of  cirrus  beyond  apex  of  parapodium.  Notopodium  a  small 
elevation  on  dorsal  surface  of  neuropodium.  AciculH^  as  in  second  parapodium.  Dorsally  a  bundle 
of  very  fine  seta*,  like  those  described  for  notopodium  of  second  parapodium.  On  dorsal  and  ventral 
surfaces  of  neuropodium  are  other  seta?  like  those  described  above,  the  ventral  bundle  containing 
much  the  larger  numl>er;  between  these  a  row  (5  in  number  in  parapodium  figured)  of  stout  yellow- 
colored  setae,  with  curve<l,  bluntly  pointed  ends.  At  the  apex  a  bundle  of  fine  bristle-like  processes, 
while  from  one  side  of  apex  arises  a  long,  delicate,  colorless  spine,  with  two  rows  of  minute  processes 
along  its  basal  portion  (fig.  22). 

On  following  somites,  beginning  with  seventh  in  one  specimen  and  tenth  in  another,  is  another 
form  of  seta,  found  in  bundles  of  2  or  3  on  dorsal  surface  of  parapodium.  These  have  a  moderately 
stout  inner  axis,  with  a  dense  bundle  of  delicate  radiating  spines  at  the  apex  (fig.  23) . 

With  the  exception  of  the  delicate  set^e  first  described,  which  disappear  early,  all  the  above 
forms  of  setae  are  continued  into  the  posterior  portion  of  the  body.  The  shafts  of  the  sette  increase 
consi<lerably  in  length,  so  that  they  stand  out  prominently  from  the  sides  of  the  body. 

Fiber  glands 'are  present,  and  the  black  chitinous  ropeB  secreted  by  them  are  prominent  in  all 
somites  behind  the  seventh  or  eighth. 

Dental  apparatus  a  long,  gently  curved  maxilla  on  either  side,  colorless  except  for  the  apex,  which 
is  light  brown,  and  on  either  side  a  dental  plate  with  about  16  denticulations. 

Collected  at  station  3892,  328  fathoms,  on  a  bottom  of  fine  gray  sand.  Type  no.  5206  U.  S. 
National  Museum. 

Family  vSlGALIONID^C. 

Oenns  P8AMM0LTCE  Kinberg. 
Psammolyce  fijiensis  Mcintosh. 

Psammolyce  fljienns  Mclntonh,  Report  ChallenKcr  Expedition,  vol.  xii,  p.  14«,  pi.  xxi,  fljf.  6.  pi.  xxil,  fig.  4,  pi.  xxiv. 
ftg.  6,  pi.  XIII  A,  flK.  IJ^. 

This  was  originally  describetl  by  Mcintosh  from  a  single  incomplete  specimen.  In  the  present 
collection  was  one  npecimen,  also  incomplete,  undoubtedly  of  this  species,  though  differing  somewhat 
fmm  Mcintosh's  description. 

Only  the  head  and  about  :^  anterior  somites  remained;  length  of  this  portion  11  mm.  Proboscis 
protruding  to  distance  of  4  mm. ,  being  alnnit  as  long  as  first  4  somites.  On  either  side,  above  and  below, 
at  the  end,  are  1 1  ])apilli€.  Four  large  teeth  in  pharyngeal  cavity.  When  pharynx  is  protruded  the 
head  is  rotate<l  upward  ho  that  the  anterior  ])air  of  eyes,  mentioned  by  Mcintosh  as  invisible  from  the 
dorsum,  arc  indistinctly  seen  through  the  flattened  transparent  basal  portion  of  the  tentacle. 

Terminal  jxjrtion  of  tentacle  absent,  as  was  one  palp.  Other  palp  long,  smooth,  gently  tap>ering 
to  a  blunt  point,  the  tip  extending  ]x?yond  the  end  of  the  protruded  pharynx,  in  this  differing  from 
McIntonh'H  sixiciinen,  in  which  the  palps  were  very  short. 

Elytni  cover  rather  less  than  half  of  dorsal  surface;  inner  third  of  each  and  dorsal  body  surfat^e 
l)etwi'tMi  them  (lenst^ly  covered  with  minute  sand  grains;  anterior  edge  of  each  elytron,  where  it  is 
overla])i)**d  by  the  one  in  front  of  it,  and  outer  half  of  exposed  area  free  from  sand. 

Some  somites  show,  in  addition  to  the  compound  seta*  described  by  Mcintosh  (pi.  xiii  a,  fig.  18), 
a  few  having  a  similar  general  form,  but  more  slender,  jmler,  and  with  a  longer  terminal  joint  A  few 
of  the.larjrt»r  set^e  also  show  transverse  rows  of  minute  serrations  near  the  end  of  the  basal  joint. 

('olkH"te<l  at  station  3847,  23  to  24  fathoms,  on  sandy  and  stony  bottom. 
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Oenui  THALEKE88A  Baird. 
Tlialenessa  oculata  Mcintosh. 

Thnirw$m  oculata  Mcintosh.  Report  ChallenKer  ExiKxiition,  vol.  xii.  p.  142,  pi.  xxi,  figs.  1.  2,  pL  xxiii,  fig.  12, 
pl.  XXV,  fijif.  3.  pi.  XIII  A.  fig.  11.  12. 

I  have  identified  this  gi>ecies  from  the  <lesiTiption  given  by  Mcintosh,  though  hi.*»  figures?  give 
Httle  aiil  in  determining  the  character  of  the  head.  His  figure  1,  plate  xxi,  l<H)k.s  as  if  the  head  had 
been  drawn  without  removing  the  anterior  j>air  of  elytra,  and  neither  this  nor  figure  2  shows  either 
antenme  or  tentacles?.  His  description  is,  however,  so  clear  that  there  can  be  no  error  in  the  detenni- 
nation.  The  compound  ventral  seti*  may  show  more  than  two  segments  in  the  tenninal  portion.  In 
the  first  seta-liearing  parapodium  I  find  as  many  as  9  of  these  terminal  segments. 

Collected!  at  station  3833,  142-88  fathoms,  on  sand,  pebbles,  and  broken  shell:  station  3955, 
20-30  fathoms,  on  coral  ro<'k;  station  39,%,  79-130  fathoms,  on  broken  shells  and  ct^rallines,  and  station 
4061,  24-8:^  fathoms,  on  coral  sand,  coralline  nodules,  and  foraminifera. 

Family  APHRODITID.^:. 

Oenui  APHSODITA  Linnsas. 
Aphxodita  echidna  de  Quatrelages. 

AphroflUa  tchidna  <le  Quatrefages,  Anneles  1.  p.  197.     McInto^h.  Report  Challenger  Exp>e<lition,  vol.  xii,  p.  3fi,  pl.  vii, 
fig.  1.  2,  pl.  VI  A.  figs.  2-5. 

The  setie  of  these  forms  differ  nimewhat  from  th<^»se  descril)e<l  by  Mcintosh.  The  large  dorsal  set^ 
bend  sharply  at  the  end  to  fonn  a  terminal  hook,  an<l  the  ventral  setteof  both  kinds,  instead  of  a  thick 
Ijasal  and  slender  terminal,  pilose  jwrtion,  show  a  gradual  narrowing  from  the  l>asal  to  the  terminal 
jmrts.  The  pilose  patch  leaves  uncovere<l  the  extreme  end,  which  protrudes  as  a  gently  curvtHi,  stout 
spine,  resembling  in  this  resp)ect  the  set;e  of  Ijthione  rpiuasa  (op.  cit.,  j)l.  viii,  J,  fig.  5).  Mcintosh 
states,  however,  that  his  figure  was  rlrawn  from  a  specimen  probably  undergoing  regenerati<^n. 

Just  dorsal  to  the  larger  ventral  setai  in  some  somites  (I  could  not  find  them  in  all)  is  a  bundle  of 
delicate  colorless  setse.  hlsich  has  a  strong  lateral  t<K>th  near  its  end,  and  shows  a  distinct  toothing 
beyond  that  (fig.  24). 


Flii.  24. — Seta  from  Aphrtniita  rchuJua.    •    IK^. 

Elytra  may  have  more  or  less  of  a  fulvous  coating  alxive  and  l)elow,  or  may  l)e  entirely  free  frofli 
it.  The  felt  forme<l  by  fine  threads  covering  the  dorsal  surface  is  fille<l  with  <lt'bris  of  various  sorts, 
containing  diatoms,  radiolaria  shells,  ami  small  annelid  sand  tul)es. 

Collected  at  stations  4081,  202-2:^8  fathoms,  on  a  l)ottom  of  gray  sand,  and  4082,  25(>-283  fathoms, 
on  a  l>ottom  of  fine  volcanic  sand. 

Oenas  UETXOinCE  Ombe. 

Laetmomce  producta  wyvillei  Mcintosh. 

Lsrtmonic€ proilucta  Grubo.  Monat.'«lxT.  k.  Akn<l.  zu  Berlin.  1877.  p.  .M2. 

Laimotiice  pntducia  var.  xrirriUei  McIntO!*h.  Rep<:>rt  Challenger  Exi>e<lition.  vol.  xii,  ]•.  44,  pl.  vii,  fig.  3.  pl.  iv  A, 
figs.  9-11. 

Dorsal  spines  nearly  all  broken  or  lost,  so  that  it  was  difficult  to  get  one  intact  for  examination. 
They  agree  with  Mcintosh's  desi'ription,  except  that  they  show  numerous  nodules  along  the  shaft, 
which  he  does  not  figure.  The  villous  character  of  the  ventral  surface  is  not  as  marked  as  in  the 
specimens  describe<l  by  Mcintosh. 

Collected  at  station  4004,  77.*i-645  fathoms,  on  a  Iwttom  of  brown  nmd  and  rm-k;  station  4038, 
689-670  fathoms,  on  a  lx)ttom  of  gray  mud  and  foraminifera;  station  4036  on  l)ottom  of  fine  gray  sand, 
in  687  fathoms. 
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Family  PHYLLODOCIDiE. 

Oenaa  PHTLLODOCS  BaTifirny. 

Phyllodoce  sanctad-vincentia  Mcintosh. 

Phyllodocc  mnctae-Hncenlu  Melntcwh,  Report  Challenger  Expedition,  vol.  xii,  p.  166,  pi.  xxvii,  fig.  9,  pi,  xxxii.  tig. 
8,  pi.  XIV  A,  figs.  14, 15. 

Three  specimens  were  in  this  collection,  one  from  station  3810  (211-53  fathoms,  on  a  lx)ttom  of 
fine  coral  sand)  being  somewhat  larger  than  the  one  described  by  Mcintosh,  having  a  width  of  4  mm. 
in  the  widest  part.  The  eyes,  also,  were  much  laT^r  than  in  Mcintosh's  figare,  and  I  could  not  find 
the  terminal  row  of  "warts'*  which  he  describes  for  the  proboscis.  There  is  a  row  of  16  papilla^ 
around  the  proboscis  aperture. 

Other  specimens  from  station  4098  (95-152  fathoms,  on  a  bottom  of  coral  sand,  foraminifera  and 
radiolaria)  agreed  more  closely  in  size  of  body  and  character  of  proboscis  with  Mcintosh's  description 
than  did  the  alx)ve,  though  the  differences  in  the  form  of  dorsal  and  ventral  cirri  in  different  parts  of 
the  body  were  less  than  he  indicates.  Mcintosh  describes  the  species  as  having  "large  blackish  eyes," 
but  figures  rather  small  ones.  The  present  specimens  agree  more  nearly  with  his  description  than 
with  his  figure. 

Phyllodoce  tenera  Gnibe. 

Phyllodoce  tenera  Grube,  Annulata  Semperiana,  p.  97, 1878. 

So  far  as  I  can  tell  from  Grube's  description,  this  specimen  belongs  to  his  species.  The  ventral 
cirri  are  filled  with  a  material  which  turns  yellow  in  preserving  fluid,  thus  presenting  a  sharp  con- 
trast to  colorless  })ortion  of  remainder  of  body. 

Ck)llected  at  station  3812,  6^  fathoms,  on  a  bottom  of  coral  and  coral  sand. 

Oenui  ANAITIB  Malm|^ii. 

Anaitia  tenuissixna  Grube. 
Phyllodoce  tenuiuima  Grube,  Annulata  Semperiana,  p.  95, 1878. 

Grube's  description  is  not  accompanied  by  figures,  but  so  far  as  I  could  determine  from  his  text 
this  specimen  belongs  to  this  si)ecie8.  Grube  describes  tentacular  cirri  on  3  somites.  This  would 
bring  it  under  the  genus  Anaitis  rather  than  Phyllodoce. 

Collected  at  station  3940,  59-70  fathoms,  on  a  bottom  of  white  sand  and  broken  shells. 

Family  ALCIOPID;€. 

Oenui  VANADIB  ▼.  Oreef. 

Vanadis  minuta,  new  species. 

Body  small,  first  21  somites  measuring  8  mm. ;  eyes  prominent,  light  brown  in  color,  broader  than 
any  jjart  of  anterior  region  of  bo<ly;  diameter  across  eyes  2  mm.  Seen  from  above,  head  shows  two 
prominent  eyes,  corneal  areas  not  visible  in  this  view;  a  bridge  of  tissue  extends  across  from  one  eye 
U)  the  other,  with  a  rounded  lol)e  (tentacle?)  on  its  anterior  edge  {tf  fig.  25);  anteriorly  a  pair  of 
lanceolate  marginal  tentacles  (a.  t.y  fig.  25).  Ventrally,  head  shows  longer  tentacles  below  the 
lanceolate  ones.  Only  one  was  present  in  the  s|>ecimen  (/>.  ^,  tig.  26) ;  large  corneal  areas  look  tlown- 
wardand  outward;  between  the  eyes  a  series  of  longitudinal  foldings  extend  down  into  mouth  (fig.  26). 
Posterior  portion  of  head  broad,  and  extending  out  like  a  shallow  saucer,  in  which  eye-l^earing  portion 
seems  to  l)e  held.  l>aterally  this  is  prolonge<l  into  a  cirrus  on  either  side,  with  a  distinct  joint  at  its 
base,  which  extends  out  under  the  eye  (r,  fig.  26). 

First  soinitt*  behind  head  with  a  cirrus  on  either  side  (tig.  26);  second  somite  with  similar  but 
shorter  eirri;  third  somite  broader,  with  longer  cirrus,  which  was  present  only  on  one  side  (fig.  26); 
fourth  somite  behind  head,  with  large  cylindrical  appendages,  almost  as  prominent  as  eyes  (S.  4,  figs. 
25  and  2G);  each  bears  on  outer  e<lge  a  small  nipple-like  protrusion.     Two  following  somites  have  i)ar- 


POLYCHiETOCS   AXNELIDS   OF  THE   HAWAIIAN   ISLANDS. 


1159 


apociia  Most  on  one  side  in  the  specimen)  with  a  small,  transparent,  globular  dilation  at  the  base 
I  figs.  25  and  26). 

Parap<^Kiia  very  short  as  far  as  6th  somite,  then  elongated  considerably,  so  that  fully  forme<I  para- 
po<lium  is  almost  as  long  as  transverse  diameter  of  the  Ik^kIv.  Dorsal  and  ventral  lamella^  very  irregu- 
larly distributeil,  so  that  I  infer  they  must  have  l>et'n  l<»st  on  many  somites,  and  1  can  give  no  iletaila 
as  to  on  which  K>mites  they  first  appear.  Parai>o<iium  from  middle  of  body  with  lanceolate  dorsal 
and  ventral  lamella,  a  cirrus  exten<ling  from  ai>ex  of  setigerous  jK»rtion,  f,  c.  (fig.  27);  each  l)ear8 
dorsally  the  brown  segmental  organ  (</.  *».  o. ),  which  is  the  only  trace  of  color  to  be  seen  behind  the 


pr    ct 


t^:     al 


Fig.  2.\ 


Fig.  2f.. 


Fig.  28. 


Vanadit  minuta,  new  species.  (25)  Dorsal  view  of  hea'i,  xl2.5:  €.,  eye:  f.  4.  f<>urth  somite;  a.  f.,  anterior  tentai-le:  tf, 
median  tentacle  (?k  <2C)  Ventral  view  of  head,  ^  12.5;  r.,  cirrus  of  first  somite:  />.  t.,  fiosterior  tentacle;  other  letters  as  in 
figure  25.  (27)  Parapodium,  •  oO;  <i.  r.  and  r.  r..  dorsal  and  ventral  cirri:  '/.  i>.  o.  and  r.  #.  </..  dorsal  and  ventral  se^mentAl 
organs;  /.  c.  cirrus  at  end  of  fiarapodium.     i  2j*i  Seta,    •  2s0. 

eyes;  anteriorly  this  organ  is  not  present  as  a  swelling,  its  loi-ation  l>eing  indicate*!  by  a  transversely 
arranged  band  of  bn>wn  pigment;  setie  longer  than  pararnKiium,  c*ompound,  with  terminal  (tortion 
barely  y^^  length  of  basal  part  (fig.  28). 

This  species  is  represente<l  in  the  collection  by  one  specimen  from  station  3iS02,  taken  in  tow  net 
4  fathoms  Ijelow  surface,  and  one  from  3797,  under  similar  conditions.  The  latter  was  very  l>adly 
preserveil,  but  undoubtedly  l)elongs  to  this  species.  The  tyi>e  (no.  5207  I*.  S.  National  Museum), 
from  station  3802,  measures  12. o  mm.  to  end  of  14th  setigerous  somite. 

Vanadis  fusca  punctata  new  sj»ecies. 

Body  of  medium  size,  hea<i  and  first  22  somites  together  13  mm.  long.  Head  2  mm.  in  <iiameter; 
1st  somite  behind  head  nearly  same  width.  Bo<iy  then  narrows  jrradually  to  somite  6,  which  is  f 
diameter  of  head.  Later  somites  gradually  widen  to  2.5  mm.  at  somite  15  (measurements  exclusive 
of  parajKJiiia ) .  Fragments  from  posterior  part  of  body  twice  as  wide  as  this,  but  these  measurements 
possibly  not  reliable,  as  the  iKniy  had  the  appearance  of  having  swollen  under  the  infiuence  of  rea- 
gents. Color  anteriorly  a  very  light  brown  i  in  preservinj;  flui«l  >.  Posteriorly,  color  entirely  lost, 
except  for  segmental  glands  on  posterior  dorsal  surface  of  all  parajx^iia.  These  are  dark  brown  in 
color,  and  are  very  j^rominent. 

Head  with  large  eyes,  corneal  surfaces  <lirtHted  outward  and  a  little  downward  (fig.  29  >.  The 
specimen  from  which  figure  29  was  drawn  wa.<  turne^l  a  little  to  the  left,  so  that  right  corneal  area 
shows  fn>m  al>ove.  -\  narrow  bri<lge  connects  the  two  sidles  of  the  head.  In  front  of  this,  <>n  a  slight 
elevation,  is  a  single  me<^lian  tentacle.  Two  pairs  of  anterior  tentacles  (fig.  2^*  and  fig.  S^\  dorsal  pair 
only  sl\Dwn  in  fig.  29).     Corneal  surface  of  eye  white,  remainder  dark  brown. 

On  ventral  surface  of  head  eyes  .^^^parate^i  by  deep  fissure  (fig.  .'!(»)■  Buccal  frill  divide<i  into  a 
median  and  two  lateral  jKjrtions.  lateral  |M>rtions  each  with  a  stout  cirrus  i  fig.  ;^)i.  Following 
somite  with  a  small  dorsal  ancl  larger  ventral  cirrus.  Next  somite  with  large  dorsal  an<l  small  ventral 
cirrus.     No  trace  of  j»roU»scidean  tentacle  in  tlie  sinnimens. 

Prolx)Scis  11  nmi.  long  when  extnide<i,  widening  gradually  toward  the  end,  with  very  abrupt 
widening  at  extreme  en<l.  On  either  side  of  this  trum|>et-sha|>e<l  end,  one  edge  is  drawn  »»ut  into  a 
flattened,  curved,  horn-like  process  with  end  jxiinted  and  l)ent  backward.  E<.lge  of  o{iening  between 
these  processes  thrown  into  irregular  folds.     Inner  surface  of  pn»lx)scis  longitudinally  plicated. 
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Parapodiuin  with  broadly  lanceolate  dorsal  and  ventral  lobes,  dorsal  larger  than  ventral,  and 
Htandin^  out  from  the  jMirapodiuni  more  prominently.  A  single  terminal  cirrus  extends  considerably 
beyond  the  apex  of  the  aciculume  (fig.  31). 

Setse  numerous,  forming  a  broad  fan,  a  few  on  dorsal  and  ventral  surfaces  somewhat  smaller  than 
the  others.  Seta?  compound,  terminal  joint  very  small,  arising  near  end  of  basal  portion,  as  in  figure 
28,  of  Vanadis  minuta.  Many  setae  show  transN^erse  wrinkles  at  places  where  they  are  bent,  indicating 
that  they  are  hollow  and  their  thin  walls  have  collapsed  at  these  places. 

Two  fragments  with  heads,  and  a  number  from  posterior 
portion  of  body,  taken  at  station  3889,  surface.  Other 
fragments  from  station  3797,  surface,  and  4082,  220-288 
fathoms,  on  a  bottom  of  gray  sand. 

Type  no.  5208,  U.  S.  National  Museum,  a  specimen  13  mm. 
long  (incomplete),  from  station  3889. 

Oeaai  OSSSFIA  (HAUFHAHTA)  ▼.  Oreef. 

Greefia  oaliuensis  Mcintosh. 
Ore^/la  oahuenH*  Mcintosh,  Report  Challenger  Expedition,  vol. 

XII,  p.  182,  pi.  XXVIII,  figs.  5,  6,  7,  pi.  XXXII,  fig.  11,  pi.  XV  A, 

flg.4. 

The  specimens  agree  more  closely  with  Mcintosh's  de- 
scription than  with  his  figures.  He  describes  dorsally  '*  a 
short,  flattene<l  tentacle  of  a  somewhat  ovate  form."  This 
is  clearly  seen  in  the  specimens,  but  does  not  appear  in  his 
figure  6.  Color  varies  from  light  brown  to  deep  purple, 
dorsal  lamellse  of  parapodia  colorless.  Ventral ' ' segmental 
glands"  not  very  prominent. 

Collected  at  surface  at  stations  4190,  4011,  3980,  and  4188, 
the  latter  affording  only  fragments  from  the  posterior  end. 


Fig.  29. 


Fio.  ao. 


Ghreefia  quadrioculata  Mcintosh. 

Alciopa  (?)  qtiadriondata  Mcintosh,  Report  Challenger  Kxp.. 
vol.  XII.  p.  176,  pi.  xxviii,  flg.  8,  pi.  XXIX,  fig.  7. 

Fragments  of  a  single  specimen.  I  have  put  it  in  this 
genus  because  of  the  character  of  the  setae,  which  are  com- 
pound, slender,  with  a  very  slender  terminal  portion  at- 
tached on  one  side  a  little  behind  the  end  of  the  basal 
portion,  as  is  characteristic  of  Greefia,  Mcintosh  descrilied 
the  head,  but  had  no  set^e,  and  while  he  put  his  specimen 
in  the  genus  Alciopoy  he  noted  a  general  resemblance  to 
Greefia.  In  the  peculiar  eye  structure,  this  specimen 
agrees  with  Mcintosh's. 

Collected  at  station  4190,  surface. 

Family  TOMOPTERIDiE. 

Oenai  TOMOFTEBIB  Eiehieholti. 

Toxnopteris  sp.. 

Three  specimens,  one  lai^  and  fairly  well  preserved, 
and   two  small    and  very  badly  preserved.      Length  of 
Hmaller  3.5  mm.;  of  larger,  exclusive  of  terminal  portion,  14  mm. 

larger  specimen  shows  head  lobe  on  one  side  drawn  out  into  point;  on  other  side  this  point  is 
broken  off;  first  cirrus  slender,  short,  with  acute  ai»ex;  second  cirrus  with  spine,  about  equal  to  para- 
podial  region  of  bo<ly  in  length.  Parapo<lial  region  14  mm.  long,  with  17  pairs  of  parapodia.  Terminal 
smooth  portion  about  10  mm.  long.     Two  broad  plates  at  end  of  each  parapodium,  but  these  not  well 


Fig.  31. 

Vaitadin  /U9ca  punctata,  new  HjH?cie8.  (29)  Dor- 
nal  view  of  head,  x  11:  n.  t.  and  m.  ^,  anterior 
and  median  tentacle^:  r.  r.  and  d.  c,  ventral 
and  dorsal  cirri.  (30)  Ventral  view  of  head. 
Nil.  (31)  Parapodium,  x  18.5:  lettering  a«  in 
figure  27. 
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enough  presen-ed  for  description.     Braiu  faintly  bilol>ed,  with  dark-brown  eyes.     No  trace  of  parapo- 
dial  evee, 

m 

These  specimens  correspond  with  no  species  descril)ed  by  either  Vejdovsky  ^',  Apstein  ^,  or  Greef  <", 
but  since  sexual  differences  are  considerable  in  this  genus,  and  the  sj^ecimens  are  p<.K>rly  preserved,  I 
have  thought  it  best  not  to  attempt  to  give  them  a  new  si>ecitic  name. 

Collected  at  the  surface  at  stations  38<)2  and  4087. 

Family  \EREII).4:. 
Oenm  KEREIS  Cnvier. 

Nereis  (Platynereis)  tong^butensis  Mcintosh. 

y<reU  tongahutentif  Mcintosh.  Report  Challenger  Kxr-edition,  vol.  xii,  \k  IMJ.  i»l.  xxxiv,  tiK>.  7.  \  9.  i>l.  xvi  A. 
fig?!,  o.  6.  7. 

One  incomplete  specimen  from  station  39(>8,  14J-16J  fathoms,  on  ctiarse  san<l  an<l  coral,  and 
another  from  Pearl  Harbor,  Oahu.     The  label  reads  "Taken  from  mass  of  sponge." 

Nereis  sp. 

Head  broader  than  long  (fig.  32),  deeply  cleft  in  front;  anterior  eyes  much  the  larger,  with  lens 
facing  anteriorly  and  outwanl;  lens  of  posterior  eyes  facing  dorsally.  Antenna*  an<l  tentacular  cirri 
lost.     Palps  very  large. 

First  8  parapo<lia  with  cirrus-like  neuro-  and  notopo<lium.     Dorsal  cirrus  about  as  long  as  j>ara- 
podium,  ventral  cirrus  nearly  as  long  as  dorsal.     Behind  somite  8  dr>rsal  and  ventral  cirri  become 
abruptly   much   shorter.     Lobes   of    i>arapo*iia    remain    elongateii    for  some 
somites,  later  shortening  very  decidedly. 

Two  kinds  of  seta*,  one  with  short  terminal  joint  having  an  apical  hook 
with  a  "wing"  and  no  lateral  teeth,  the  other  with  very  long,  HmcK>th,  gently 
tapering  terminal  joint. 

In  the  absence  of  information  concerning  antenna,  tentacular  cirri,  and 
jaw  apparatus,  I  have  not  thought  it  wise  to  name  this  incomplete  an<l  |>ossibly 
immature  specimen.     Width,  including  {iara{>o<iia,  2  nmi. :  length  of  8  somites, 

3  mm.  Fig.  32.— Head  of  SertU 

A  single  specimen,  retaining   only  the  anterior  end,   from  station  39t>8,  sp..  x  12.5. 

14^-16 J  fathoms,  on  bottom  of  coarse  sand  and  coral. 

Nereis  kobiensis  Mcintosh. 

Sereis  kobimtis  Mclntofih.  Ref>ort  Challenger  Exj»edition.  vol.  xii,  p.  'JIO,  pi.  xxxiv.  figy.  3.4,5,f".,  pi.  xvi  A.  figs.  2.3.4. 

Heteronereid  phase.  Mcintosh  descrilje<l  the  atokous  f(>rm  only.  I  have  i<lentified  these  .speci- 
mens, all  of  which  were  in  the  epitokous  condition,  irxmi  the  structure  of  the  {>aragnathi,  in  which 
respects  they  agree  exactly  with  Mcintosh's  desiription;  from  the  general  character  of  the  head,  which 
agrees  better  with  Mcintosh's  description  than  with  his  figure,  and  from  the  presence  of  j^eculiar  hook- 
like seta  in  the  anterior,  unmo<iified  feet.  The  eyes  were  larger  than  in  Mcintosh's  speiMmens  (a 
mollification  conseijuent  on  the  sexual  phase),  and  he  does  not  mention  a  spinous  edge  on  the  concave 
border  of  the  fak-ate  setie. 

Head  of  female  with  large  eyes  (fig.  33),  in  contact  with  one  another;  eye  (in  alcohol)  deep  purple 
in  color,  with  white  "lens,"  pointing  anteriorly  in  anterior  eye.  upward  and  backward  in  posterior 
eye.  Antenna  shorter  than  head,  tapering  gently  to  blunt  f>oint.  Palps  large,  with  stout  ba«al  and 
terminal  joints.  In  the  drawing  (fig.  33  i  these  are  somewhat  foreshortene<l,  as  the  head  in  all  cases 
had  been  l>ent  towanl  the  ventral  surface.  Tentacular  cirri  usually  had  Ijeen  lost.  Longest  of  remain- 
ing ones  extende<l  to  sixth  setigerous  somite.     Prostomium  with  a  dorsal  median  prolongation.  exten<l- 


a  Vejdovsky,  Zeit.  f.  Wiss.  Zool..  b<l.  31.  p.  81. 

fc  Apstein,  Die  Alciopiden  und  Tomopteriden  der  Plankton  Expedition.  1900. 

<•  Greef,  Zeit  f.  Wiss.  Zool..  l)d.  32. 
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ing  a  short  distance  into  an  indentation  in  posterior  dorsal  border  of  proetomium.  Some  specimens 
showed  irregularly  distributed  patches  of  reddish  pif^ment  on  dorsal  surface  of  head  and  aXonfi  dorsal 
median  line.  None  of  the  specimens  were  well  preserved,  such  organs  as  cirri  suffering  much  disinte- 
gration. The  account  of  parapodia,  etc.,  is  based  on  what  seemed  to  be  the  most  normal  individual. 
Second  parapodium  of  female  (fig.  34)  with  4  lobes,  one  dorsal  and  one  ventral,  a  long  posterior 
and  a  short  pointe<l  anterior,  into  which  extends  the  aciculum.  Dorsal  and  ventral  cirri  with  broad 
base  and  narrow  apex,  resembling  6ne  another  in  form,  but  the  dorsal  considerably  the  larger.  Seta^ 
compound,  terminal  joint  toothed. 


Fio.  88. 


Fig.  36. 


Fig.  34. 


Fig.  &•). 


Fig.  37. 


Nercitf  hMcTitis.  (33)  Head,  x  11.  (34)  Second  parapodium  of  female,  x  45;  d.  r.and  v.  c,  dorsal  and  ventral  cirri:  a.  /.and 
p.  I.,  anterior  and  posterior  lobefl.  (36)  Eleventh  ivanipodtum  of  female,  x  45;  lettering  as  before.  (36)  Falcate  i^ta 
from  eleventh  parapodium,  x  280.    (37)  Twenty-flfth  parapodium  of  female,  x  46. 

Eleventh  parapodium  of  female  with  slender  dorsal  and  ventral  cirrus,  and  3  blunt  lobes;  acicula; 
projecting  into  spaces  between  these  lobes;  a  shorter  posterior  and  longer  anterior  secondary  lobe  at 
point  where  apex  of  aciouliiiii  reaches  edge  of  para]Kxiium  (fig.  ,'i5).  Near  dorsal  aciculum  is  a  pecu- 
liar ht)uk-liko  seta  de8cril)ed  by  Mcintosh.  Dorsal  setie  and  dorsal  half  of  ventral  bundle  with  long, 
slender,  toothed  terminal  joint.  Ventral  half  of  ventral  neta  bundle  with  few  (only  1  in  parapodium 
drawn)  netie  like  those  of  dorsal  half;  most  of  this  bundle  with  "falcate**  setae.  Basal  joint  with 
broad  en<l,  niarke<l  ])y  longitudinally  directed  spiral  lines,  with  transverse  markings  between  the  latter 
(fi^.  36).  Ai)i(al  portir)ii  mhort,  with  narrow  base,  widening  rapidly  to  strongly  hooked  tip,  concave 
edgt;  with  about  10  lon^',  narrow  spines. 
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Modified  parapodia  begin  at  eighteenth  to  twentieth  somite.  Figure  37  shows  one  from  somite  25. 
A  rounded  lol^e  appears  at  l>age  of  dorsal  cirni.«,  and  two  irmrular  flattened  expansions  at  base  of 
ventral  cirrus.  Setigerous  \o\)es  elongated  and  broad,  overlappinj;  one  another  as  shown  in  figure. 
Neuropodium  and  notopoilium  each  with  fan-^haix^l  bundle  of  ir^'iie.  Setie  (fig.  38)  with  broad 
basal  joint,  into  end  of  which  fits  the  pointer!  end  of  the  tenninal  joint;  latter  ver>'  broad,  paddle- 
shaped,  with  row  of  minute  teeth  along  one  edge:  V»asal  joint  with  very  fine  transverse  striations. 

Female  larger  than  male  and  may  reach  lenjrth  of  37  mm. 

Male  usually  not  over  10  to  12  mm.  long.  Head  and  eyes  like  those  of  female.  Modified  parapodia 
like  female  except  that  dorsal  cirrus  is  broarier,  and  i<:  lolled  along  ventral  margin,  as  figured  for 
heteronereis  pliase  ot  other  sj)e<'iei^.  Anterior  "  unm<>lifie<l  "  i>ara|xxlia  in  general  form  like  those  of 
female,  butimjwrtant  differences  in  the  character  <»f  don^l  cirni^;;  that  of  firs^t  parapo« Hum  like  female, 
but  from  here  backward  the  parapo<lia  gradually  increase  in  size  until  they  are  very  long  on  somite  7; 
here  they  show  a  thick,  cylindrical  basal  jx^rtion,  with  broad  flattened  tip  ending  in  an  acute  point 


-^c 


Fk..  S^ 


Yhr.  40. 


Fig.  39. 


XfTtiM  kobiauis.    (38)  Seta  from  twenty-fifth  parapodiiim  of  female,  x  ftS.    (39)  .Seventh  p&nir»orliiim  of  male,  x  6J5.    (40) 
Seta  from  anterior  somite  of  male,  .'  2>0. 

(fig.  39).  Setie  as  in  female  except  for  a  single  stout  dark  brown  seta  in  dorsal  bimdle.  On  eighth 
somite  dorsal  cirrus  has  usual  form,  this  and  following  "unmo«iified  "  i)arapodia  agreeing  doeely  with 
thoee  of  female  except  that  the  lol)es  are  shorter,  and  compound  setie  are  like  tht»pe  of  somite  8 
(fig.  40).  There  are  api>arently  two  pairs  <»f  long  anal  cirri,  but  on  account  of  po<:»r  j»reser\ation,  it  is 
impressible  to  be  sure  on  this  jx>int. 

In  l)oth  sexes  anterior  **  unmodified '*  p)ortion  of  l>o<iy  is  fille<i  with  sex  pro<iucts,  a  complete 
degeneration  of  dissepiments  and  an  almost  complete  disappearance  of  alimentary  canal  and  iKxly  wall 
muscles  having  taken  place.  The  sex  j>ro<lnctsain>arently  arist' in  the  posterior  portion  and  are  |>a«se<l 
forwani  into  the  anterior  rinriMn,  when.^  they  arecarrie<i  until  ready  to  l)edischarge<l.  Posterior  region 
also  well  fille<i  with  sex  pr«j<lncts.  but  no  very  noticvable  di*generation  has  appeart^i,  except  in  the 
di.ssepiments,  which  are  lacking. « 

Collected  in  consiiierable  numl)ers  at  stations  38-51,  :isl'2,  .3921,  3843,  3823,  39a5,  3850,  3821.  Some 
were  marke«l  "surface.''  others  not.     It  is  i>ro}»aMe  that  all  were  taken  while  swimming. 


ti Tread well-Biok»gifal  Bulletin,  vol.  ix.  no.  4.  September,  1905. 
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Family  NEPHTHYDID;€. 

Oenai  mSPHTHTB  CnTier. 

Nephthys  sp. 

A  single  fragment  of  the  anterior  end  of  a  very  small  specimen,  1.6  mm.  broad  in  widest  part,  and 
of  which  the  first  15  somites  measured  3.5  mm.,  was  collected  at  station  4442,  at  Harris  Point,  San 
Miguel  Island,  California.    It  wa&  too  much  injured  for  identification. 

Family  AMPHINOMID;€. 
Oenai  HOTOPTOOB  Ombe. 
Notopyg^OB  megtJops  Mcintosh. 

Notopygos  megalopt  Mcintosh,  Report  Challenger  Expedition,  vol.  xii,  p.  18,  pi.  i,  fig.  1,  pi.  n  A,  flgs.  3  and  4 

A  single  specimen,  8  mm.  long  and  4  mm.  broad,  with  18  somites.  The  anus  opens  on  the  dorsal 
surface  of  somite  16.     Station  3848,  44-73  fathoms,  on  a  sandy  bottom. 

NotopygroB  labiatus  Mcintosh. 

Xotopygos  labiatM  MeInto«h,  Report  Challenger  Expedition,  vol.  xii,  p.  19,  pi.  ii,  fig.  6,  pi.  it,  fig.  2,  pi.  n  A,  figs.  5, 6. 

The  anns  opens  dorsally  on  somite  22. 

Collected  from  station  ''3851,  surface."  It  seems  very  probable  that  there  was  some  mistake  in 
labelling,  as  Notopygos  is  not  a  surface  form. 

Oeaai  EUBTTHOE  Kinberg. 

Exurythoe  pacifica  Kinbei^g. 

Eurythoe  pacifica  Kinbeiv,  dfrera.  of  K.  Vet,  Akad.  Forh.,  1857,  p.  14.    Mcintosh,  Report  Challenger  Expedition,  vol. 
XII,  p.  27.  pi.  II,  flgs.  3,  4.  pi.  Ill,  fig.  3,  pi.  II  A,  fig.  13,  pi.  Ill  A,  figs.  .V9.  . 

Two  imperfect  specimens  from  station  4031,  27-28  fathoms,  on  a  bottom  of  fine  coral  sand,  and 
two,  in  a  better  state  of  preservation,  from  Honolulu  Reef. 

Oeaai  CHLOEIA  BaTigny. 

Chloeia  fiava  Pallas. 
Chlodaflavi  Mcintosh,  Report  of  Challenger  Expedition,  toI.  xii,  p.  8,  pi.  in,  figs.  1,  8,  pi.  i  A,  figs.  7  and  9. 

I  have  identified  this  species  from  Mcintosh's  description,  these  specimens  differing  from  his 
mainly  in  coloration.  They  showed  no  fan-shaped  patch  of  pigment  near  the  dorsal  cirrus,  and 
instead  of  a  row  of  "brownish  purple*'  dots  in  each  metamere,  there  are  two  continuous  brown  lines 
extending  along  the  dorsal  surface,  one  on  either  side  the  median  plane.  Some  dorsal  setae  are  very 
long,  slender,  with  a  lateral  spur,  but  with  no  teeth  on  the  terminal  portion.  They  are  colored  yellow 
as  far  as  the  lateral  spur,  but  are  colorless  beyond  this.  Ventrally  are  similar,  but  stouter,  colorless 
setffi. 

Collected  at  stations  3846,  3847,  3848,  3874,  and  3876,  at  depths  varying  from  21  to  60  fathoms,  on 
sandy  or  gravelly  bottom. 

Oenai  EUFUJiOBTHE  Bavigny. 
Euphrosyne  heterobranchia  Johnson. 

Euphrosyne  ketrrobranchia  Johnson,  PolychaBta  of  Pnget  Sound  Region,  Proc.  Boston  8oc.  Nat.  Hist.,  vol.  29,  no.  18, 

p.  402,  pi.  6,  figs.  60-66  a-c. 

A  single  8i)ecimen,  differing  from  Johnson's  description  only  in  the  possession  of  9  branchise  on 
a  side. 

CollectcHl  at  station  4551,  in  the  vicinity  of  Monterey  Bay,  Cal. 
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Oenm  HEBMODICE  Kinberg. 
Heimodice  pennata,  new  species. 

Head  roughly  quadrangolar,  anterior  edge  a  trifle  broader  than  posterior  (  fig.  41).  The  four  large, 
light  brown  eyes  and  the  thick  meilian  tentacle  occupy  nearly  the  whole  dorsal  surface  of  head.  Ante- 
rior eyes  a  little  larger  than  {posterior,  all  prominent  on  dorsal  view.  Me<lian  tentacle  relatively  thick, 
situate <1  about  in  center  of  rectangle,  of  which  the  eyes  fomi  the  comers,  tai)ering  gradually  to  apex, 
which  extends  l)evond  oral  lolje.  Ends  of  tentacles  and  of  <irri  near  the  head  looked  as  if  either  a 
collection  of  granular  debris  had  adhere<l  to  them,  or  as  if  a  tenninal  dilation,  originally  present,  had 
broken  into  fragments  during  the  preservation.  Inner  paire<i  tentacles  in  form  of  an  elongate<l  cone, 
exten<ling  as  faras  ba«*e  of  me<lian.  Outer  paire<l  tentacles  about  same  size  as  unpaired.  Oral  lobee 
prominent,  rounded. 

Caruncle  in  two  parts.  A  short,  triangular  anterior  p<^>rtion,  with  transverse  markings,  its  rounded 
base  touching  the  median  tenta<-le  and  covering  over  the  anterior  pair  of  eyes.  Below  and  behind  thia 
the  much  bn«ader  posterior  portion  extending  laterally  so  as  to  cover  the  whole  rlorsal  surface  of  the 
first  three  somites  between  the  parapo<lia.  Cireatest  width  of  caruncle  al>out  middle  of  somite  3,  taper- 
ing from  there  to  end  at  p<^>sterior  edge  of  somite  4.  Caruncle  com|x»se<l 
of  a  central  vertical  lamella,  and  on  either  side  lateral  lamelhe,  also  verti- 
cal. Apparently  there  are  typically  "of  these  on  a  side.  In  the  specimen 
figured  the  first  one  on  the  right  had  been  lost,  and  the  tilth  on  the  left 
broken  off,  not  far  from  the  base.  Those  of  the  two  sides  are  arrange*! 
in  an  alternating  fashion.  Along  each  runs  an  axial  band  of  pink  pigment 
tin  alcoholic  material)  with  numerous  branches  on  either  side,  giving 
the  whole  caruncle  a  feathery  appearance. 

Dorsal  cirri  with  stout  ba^sal  and  slender  conical  terminal  portion: 
ventral  similar  in  form,  but  smaller;  first  ventral  cirrus  largest,  those 
Vjehind  it  diminishing  gnulually  in  size  toward  posterior  end. 

Gills  on  first  somite  as  alx>ut  six  n»unde<l  lol>es.  arising  from  a  com- 
mon, rather  broa^l,  base.     By  segment  10,  the  number  of  these  lobes  has      p^^  4i,_Head  of  Hermodiee 
doul>led.     All  gills  with   accumulation  of   pinkish    brown    pigment   on  prnnata,  x  12. 

dorsal  surface,  apex  colorle«<. 

Dorsal  surface  of  each  somite  with  numerous  longitudinal  pink  ban<ls  extending  across  from  one 
l»oundar>'  to  the  other.  Some  are  single,  others  branch,  and  others  are  incomplete,  extending  only  a 
part  of  the  way  across. 

Setje  of  dorsal  bun<lle  long,  ver>'  finely  p<»inte<l;  those  of  ventral  l>undle  shorter,  stouter,  with  fine 
denticulations  along  one  edge. 

Collected  at  station  41&2.  24  fathoms,  on  a  coral  bottom.  Type  i  no.  o2(>9.  V.  S.  National  Museum), 
an  incomplete  specimen;  length  of  head  and  first  15  anterior  somites,  14  mm.;  greatest  width,  5  mm. 

Family  EUXlClIh€. 

Oenm  EXTinCE  Cnvier. 

Eunice  sicilienBis  Grube. 

Funic*   iinlifjifi*  Ehlers.  Die   R^rstenwurmer.  p.  3.S3.  pi.  16.  l*^.      ^tre   Ehlers's  paper  for  references  to  earlier 
lit  ♦•rat  lire.  I 

The  wide  distribution  of  this  spe<-ies  is  noteworthy.  Des<-ribed  originally  from  a  European  locality, 
it  has  l>een  colk*cte<l  at  Porto.  Rict>'^,  aufl  now  apf>ears  in  this  colle^i'tion  from  the  San<iwirh  Islands. 
Collei^teii  at  station  (iH49,  at  a  depth  of  7.'^-43  fathoms,  on  a  lotlom  of  broken  shells  and  corals;  at  sta- 
tion .'i'^76.  2S-4.S  fathoms,  on  a  Ixjttom  of  coan?e  sand,  and  at  station  S^Oy  5H-70  fathoms,  on  a  lx)ttom 
of  sand  and  broken  shells. 

a  Tread  well— PolychatOjas  .Vnnt-lid!?  of  Porto  Rio.,  Bull.  U.  S.  FLsh  Commission,  vol.  xx,  19U0.  p.  196. 
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Stmice  vittata  Delle  CbUje,  var.7  McInto«h. 

£un(«FiUataI>sllft;hl«Je.  VBr.?  Melntmh,  Report  Ch»llengerE»pedlllon,  vol.  iii.p.U«,  pi.  xiivm.  tljt».3,4.S.  pi. 

in  A,  figi.  ir,.  IT. 
ABingleBmallspeciuien.tromatation  4021,  on  a  bottom  of  coarse  sand  and  foraminifera,  at  a  depth 
of  2S6-3d9  lathoins. 

Eimica  collaria  Grube. 

Eunirr  eoOarin  Orubc.  AnnuUU  SemperlHtm.  i..  I.Vt.  pi,  i*,  flg.  B,  liCH. 

I  have  identifieil  these  specimens  from  the  fifture  and  brief  description  jrfien  by  (irube  in  the 
above  reference.  At  Ililo  was  collected  an  entire  individual,  very  email,  and  evidently  immature, 
and  a  portion  from  the  middle  of  the  l>ody  of  a  much  larger  specimen.  The  smaller,  entire  I'lieci- 
men  correaponda  with  Grube'fl  description  in  the  form  of  the  head  and  its  appendag««,  and  in  the 


n  npeelea.    (U)  Head,  x  S.S.    (13)  Elevenlh  panpodluni,  \  1»;  br..  gllH:  d.  c 


fact  that  the  dorsal  surface  ie  thickly  studiled  with  sinall,  white  epote.     The  gills  begin  on  somite  17. 

At  Laysan  were  collected  fragments  of  the  anterior  end  of  two  individuals.  Both  were  badly 
preserved,  but  one  retained  enough  of  the  he>ad  and  its  ajipendagea  to  admit  of  identification.  The 
white  spots  were  very  faint,  but  the  snrface  showed  the  brilliant  iridescence  mentioned  by  Gnibe. 

Maiilln:  rather  strong,  f^ntly  curved.  Right  and  left  denial  ]ilate  each  with  4  teeth.  Right 
pureil  plate  with  6,  left  with  5  teeth.  Left  unpaired  with  3.  This  is,  in  each  case,  one  less  than  was 
described  by  Grut>e  for  the  corresponding  plate.  It  is  poBsible  that  he  described  as  a  tooth  the 
projei'ting  basal  portion  of  each  plate. 

Ilorsal  setie  of  two  kindw,  ono  long,  sharp-pointed,  tapering  gently  to  their  tip;  in  each  somite  a  few 
{one  to  a  somite?)  comb-shaped  setce  (brush-shapeil  setje  of  Mcintosh).  Ventral  setie  compound, 
l>Bsal  ]M>rtion  heavy,  w*ith  lateral  den  tie  ulat  ions  on  its  distal  enil;  terminal  portion  relatively  small, 
with  numerous  den ticulat ions  along  the  edge,  and  with  terminal  and  subtermlnal  teeth,  the  "guard" 
Iw rely  extending  lieyond  the  latter;  anteriorly,  each  paiapodium  with  2  aciculw;  toward  poeberior 
enil,  a  third  aciculum  with  book-shaped  end  appears  in  the  ventral  part  of  the  parapodium. 


Eunice  bawaienals,  i 


A'  species. 


Prostoniium  rather  deeply  bilobeii,  each  lobe  subdivided  by  two  shajlow  grooves  so  as  to  present 
a  3-li)lied  ajipearance  (fig.  42).  TenUirles  long,  ("mooth,  tapering  uniformly  to  the  apei,  inner  lateral 
reai'hing  to  eighth  eiiinite,  tueilian  to  fifteenth,  outer  lateral  t<i  second.  Tentacular  cirri  slender,  taper- 
ing, reili'liinj;  In  anterior  lionU'r  of  proslnmium.     Kyea  large,  brown,  in  usual  position. 
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Mandiblef*  dark  bmwn,  with  lighter  colored  e<l)je*.  Each  half  of  nearly  uniform  diameter  through- 
out, cur\*in^  gently  outwanl  at  anterior  end.  Maxill;e  stout,  gently  curve<l;  left  <lental  plate  with 
8  teeth:  left  paire<i  with  alx»ut  12,  left  un[>aire<l  with  8;  right  dental  with  9,  right  paire<l  with  aV)outl2. 
Color  i^le,  with  only  tootheil  e<l;re8  darker. 

Gills  btnrin  on  .seiX>nd  [»arajKxliun>,  there  rather  small,  with  axi.«  ami  8  lateral  branches;  on  third 
parajKxliuni  gill  much  larger,  reaching  mid-<lorsal  line,  and  with  12  branches;  fnnn  fourth  setigeroos 
somite  (sixth  Iwidy  K)mile)  gills  nvfrlap  in  mid-<lorsal  line,  this  overlapping  continuing  until  aV>out  the 
twenty-tifth  somite,  where  gills  U^gin  l<»  shorten  until,  on  alx»iit  s<^)mite  45,  each  ha^  only  3  branches. 
On  H»mite  oO  gill  is  composetl  of  only  a  small  cirrus-like  outgrowth  fmiii  the  d<»rsal  cirrus.  In  its 
greatest  develoi)ment.  the  gill  may  have  as  many  as  30  branches,  i  Stv  tig.  43,  of  eleventh  para|H.Klium. 
Note  the  K-nd  in  the  axis  of  the  gill,  which  brings  its  terminal  jK»rtion  to  lie  i>arallel  to  the  dorsal 
surface  f»f  the  Vxxly.  i  Setigerous  loV)e  with  a  rounrle<l  [>osterir>r,  and  a  longer,  nearly  rectangular, 
anterior  l<>l>e.  Into  the  latter  extend  the  large  acicuhe.  Dorsal  seUe  long,  gently  curve<l,  tajiering 
gra^lually  to  a  shari)  point.  At  the  {loint  where  curviuir  l>egins,  they  are  somewhat  broader  than 
elsewhere,  with  minute  denticulations  along  the  concave  e<^lge.  Ventral  seUe  compound:  basal  f>ortion 
long,  expande<l  slightly  at  end,  terminal  portion  narrow,  sharj*  fxjinte^l  at  apex,  with  a  terminal  and  a 
subterminal  tooth  (tig.  44  >.  On  posterior  i»arapo<lia  the  teeth  on  the  compound  setie  are  more 
prr)minent,  ami  there  are  minute  denticulations  on 
both  proximal  and  distal  joints. 

Type  (no.  5210,  V.  S.  National  Museum)  an  incom- 
plete specimen,  retaining  only  the  anterior  125  somites; 
length  of  this,  115  mm.;  jieristomium  4  mm.  wide; 
body  diameter  increases  gradually  to  ah)out  50  mm. 
behind  head,  where  it  is  7  mm.;  l>rKly  i  in  formalin  »  a 
pale  flesh  color;  gills  white.  Collecte<l  at  station  4134, 
on  bottom  of  fine  coral  and  volcanic  sand,  at  <lepth  of 
324-225  fathoms. 

A  second  much  smaller  s|>ecimen,  not  more  than 
one-<juarter  the  size  ai  the  alwve,  and  with  gills  l)egin- 
ning  on  the  fourth  somite,  was  c<^»lk»cte<l  at  station 
4021.  284>-399  fathoms,  on  a  Ixjttom  of  coral  sand  and 
foraminifera. 


r. 


Eunice  interrupta,  new  spe<'ies. 


Fici.  45. 


Fig.  46. 


Eunicr  inUrruiAa,  new  species.     ■4.'>)  Twelfth  parapet 
dium.   •  45;  ^r.,  gills.     ■  4*m  Ventral  "sctA,    •  280. 


Prtjstomium    bn»a'ier    than    long,    with    a   well- 
marked,  though  shallow,  depression  on  the  anterior 

border.  Peri.stomium  longer  ventrally  than  dorsally,  the  median  tentacle  seeming  to  lie  in  a  slight 
<lepression  on  its  anterior  e<lge.  All  tentacles  moniliform,  the  constrictions  being  a  little  less  distinct 
at  the  ba--^:*  than  at  the  lip.  Me<iian  tentacle  extendintr  to  jM>sierior  l)onier  of  ninth  somite,  inner 
laterals  to  h unite  8,  outer  laterals  to  somite  3.  Eyes  large,  brown,  situate*!  lateral  to  ba.se  of  inner 
lateral  tentacles  and  jMisterior  to  biL-ie  of  outer  laterals. 

.'^'ond  .•ir»mite  one-thinl  length  <»f  jH'ristomium,  its  articulate<l  cirri  reaching  to  anterior  In^nier  of 
eye.  IV»rsal  rirrus  of  anterior  parai>o<lia  noticeably  moniliform.  resemV)linkr  the  tentacles  in  this 
resj»ect.  l»o«-ominL'  less  n«»ticeable,  however,  in  sucreeilinir  somites,  as  in  figure  45  of  the  twelfth  parapo- 
dium.  wliere  <lorsaI  <irru>  shows  meri'ly  a  jointing.  This  jointing  <lisappears  at  the  twenty-se<*ond 
.«omite. 

(lills  first  apf>ear  as  a  l-branche*!  ai»f>endage  to  the  fifth  parai>o<lium;  on  the  seventh  they  are 
2-l>ran<he<i:  on  the  eiirhlh  they  are  .'>-branche<l,  on  the  fifteenth  they  Wn'ome  2-branclK»<l  again;  on 
the  twenty-tirst  there  is  but  one.  There  is  some  variation  in  this  gill  arrangement,  some  e<»mites  in 
the  middle  of  the  IxmIv  apparently  lacking  them.  In  the  tyiK^*  a  very  small  single  branch  is  found  in 
all  Himites,  jKisterior  to  secf»nd. 

Ventral  cirri  short  and  stout  anteriorly,  longer  and  narrower  p<»s*teriorly.  Two  long,  faintly  artic- 
ulateil  dorsal  anal  cirri.     Ventral  anal  cirri,  if  originally  present,  ha<l  been  lost. 

Dorsal  seUc  long,  simple,  sharp-pointe<l  at  apex.  Ventral  seta?  comp<^>und,  ba.sal  portion  with  brcMuI 
end,  a  single  large  tooth  at  the  apex,  and  a  row  of  fine  denticulations  down  the  side  (fig.  46).     Terminal 
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piece  with  tooth  at  apex  ami  a  eecoiid  blunter  tooth  just  l>ehiDd  this.  'Hiuanl"  extendinjr  Ik\vuiuI 
teeth,  finely  serrated  along  its  eilge.  One  specimen  of  al)out  70  somites  had  a  body  len^rth  of  00  mm. 
and  a  greatest  width  of  4  mm. 

Another,  a  sexually  niaturt*  individual,  nhowetl  the  f(»llowing  ixmditioiiH  on  one  nide  of  the  IkhJv: 

Somite  vi,  gill  of  1  branch. 

Somite  vii,  gill  of  2  branches. 

Somite  viii,  gill  of  8  branches. 

Somite  xi,  gill  of  4  branches. 

Somite  xiii,  gill  of  3  branches. 

Somite  xx,  gill  of  2  branches. 

Somite  xxi,  gill  of  1  branch. 

About  the  middle  of  the  iKxiy  the  gills  disappeared  to  reappear  towanl  the  jKisterior  end. 

Collected  at  stations  .'^34  and  3821  in  surface  hauls;  liHUOy  43-44^  fathoms,  on  a  bottom  of  coan^^ 
sand  and  broken  shells;  384K,  in  essentially  similar  conditions  as  the  last,  and  at  3m0,  59-70  fathoms, 
on  a  l)Ottom  of  white  sand  and  broken  shells. 

Type  no.  5211,  I'.  S.  National  Museum.  A  si)ecimen  55  mm.  long,  but  incomph-te  i)osteriorly, 
from  station  3850. 

Eunice  bilobata,  new  s{)ecies. 

Profltomium  deeply  bilolKnl,  though  its  precis*'  form  is  ditiicult  to  determhie  owing  to  distortion 
produced  by  the  pnitnision  of  the  pharynx  an<l  jaw  apparatus.  liody  grayish  in  color,  with  a  marke<l 
irideecence,  all  imrapodia  and  gills  light  brown  (in  alcohol).     Tip  of  dorsal  cirrus  white,  with  u  sub- 

tenninal  l)and  of  dark  brown.  Tentai^les  an<l  cirri  show 
no  trace  of  articulatitms.  Me<liAn  tentai'le  extwids  to 
eighth  somite,  though  i)06sibly  not  entin^  in  the  single 
specimen.  Inner  lateral  al»out  e^jual  in  length  to  median. 
Outer  lateral  arise  close  to  inner  lateral.  alMUit  four-fifths 
the  length  of  latter  and  more  slender.  Kyes  ditticult  to 
see,  situate<l  l)etween  bases  of  outer  and  inner  lateral  ten- 
tack»s.  Tentacular  cirri  extend  to  anterior  end  of  prosto- 
mium,  their  ends  colored  like  dorsal  cirri  of  ]>ara]KKlia. 
All  cirri  much  wrinkleil,  but  with  no  trace  of  articula- 
tions. 

Mandibles  flattene<l  and  thin  at  their  ends,  unite<l 
with  one  another  by  a  very  narrow  crosspiii-c  on  the  con- 
cave nuHlian  e«lge.  Maxilln*  flattened  at  tlu*ir  b:ises,  their 
outer  ends  cvlindrical,  smooth,  ami  iinifonnlv  curvetl. 
Ki^iht  and  left  <lental  plates  each  with  5  teeth.  Right 
lateral  pairtnl  plate  with  10  teeth,  left  latenil  with  7.  I^'ft  unj»ainMl  plate  with  3  tei'th.  A  single 
accessory  plate  with  acute  apex  on  either  side.  Dental  api^anitus  bn)wn  in  color,  this  l>eing  very  dark 
in  the  maxill.'-  an<l  lighter  in  the  other  parts.     Tips  of  teeth  on  lateral  j»lates  white. 

Hranchiie  iK'jrin  on  seventh  |>arapo<lium,  each  with  main  axis  and  V*  lateral  branches  (fig.  47). 
On  somite  34  there  are  ir>  or  \{\  of  these,  one  havim:  bifurcated  tips.  On  a  s«)mite  from  farther  l»a*'k 
in  the  body  (taken  fn)m  a  fragment  so  that  its  }>reci.*»e  jM».<ition  could  not  be  determiiie<l)  the  main 
axis  was  much  larger  than  tlu*  dorsal  cirrus,  an<l  its  <iiameter  great  in  projM)rtion  to  tho.'^e  of  the  Is 
.^mall  branches  which  wen*  situated  along  its  inner  face. 

l*arap<Mlium  with  t\v«»  large,  bla<*k  a<*icul;e  extentling  into  the  ba-^^es  of  the  set;e.  A  bun«lU»  of 
liner,  sharp-point»*«l  aci(ul;eexten<l  into  the  d»>rsal  cirrus,  and  in  somites  iH'hind  the  twentieth  a  third 
LTotip  pn)tru<]es  frimi  the  surface  just  above  the  ventral  tinus.  In  one  i)arajKMliuin  there  was  only 
<nu'  of  these,  in  ain'tlier  there  were  threi*.  Ventral  cirrus  with  swollen  base,  forming  a  i»rominent 
swellinir  nii  veiitrMl  surface,  and  a  snialler,  n>undcd,  terminal  portion. 

l)orsal  set.t'  loii'j,  rme-i»ointi'd,  curving  gently  toward  the  end.  Ventral  seta*  compound,  l>asal 
portif-n  l)ro:i«li  r  at  tii>  than  at  base.  Tt'rmiiial  portion  sliort,  narn^wer  than  a}K'X  of  ba.^al,  with  a 
tmiiiiial  aiil  a  suhterminal  tooth.  "(Jnanr'  not  continin-d  around  enil.  linely  tleiiticnlated  along 
ihe  «'i1l:«'  iliu.  4S).  Anti'riorly  <'acli  i)araiKKlium  with  a  rounded  loin*  which  j)rojects  beyond  the 
l)aM*s  of  the  set;i  . 


Fl«J.  -17 


Via.  4H. 


J->ini<x  bilobaia,  now  sinri  -.     (17)  Seventh  iwrn 
podium.  ..11.     (4*^)  Ventnil  M'tM.  -  1>0. 
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The  i*ollei'tion  contained  frujfuu'nts  of  a  single  s>]tei*iuien.  One  fra^mient  of  the  anterior  end  of  the 
IkkIv  rnngi>i*^l  of  hejid  and  'Ab  M"»niite?.     Ijeiivrtli.  1^  nun.:  lin-adth.  fx«'lusive  nf  iiara|>oiHa,  o.o  mm. 

C'ollecte«l  at  station  3871,  at  a  depth  of  VAA'A  fathom;)  <»n  iNittom  oi  tuie  white  sand.  Tyi*  no.  5212, 
r.  S.  National  Ma-^'uui. 

Eunice  nicidiofonnis,  new  specieii. 

B4xiy  narrow  in  pro|»ortion  to  lengrth.  I^nrei<t  h|K.*cimen  c*ontaine4l  100  somites,  wa!<  43  mm.  long, 
and  2.5  mm.  wide  witliout  tht-  ]>ara]MMlia.  Thfiv  is  a  sli^rht  int-rea?*  in  width  from  the  first  to  the 
sixth  somit<*.  while  iM:)st*'rior  to  thi.»;  the  ImmIv  tajxTs  gradually  to  the  end.  Coli»r  in  ali^ohol,  light 
brownish  yellow,  witli  iiiarke«l  iridesoencv.  Anterior  somites  sln»w  a  jiearly  luster,  most  noticeable 
in  S4tmite  tl. 

Pro«:toniiuiii  roiiii«li*«i.  with  meilian  frontal  indtMitation  (tig.  49).  Me<liaii  tentacle  reac*he$>  to 
tifte<.*nth  somitv,  iniu-r   laterals  to   tenth.  t»ater  laterals  onlv  to  third.     Tentacular  cirri  extend  to 


*r 


dc^ 


■""^    - 


** 


>rr 


Fli..  4i>. 

Khhi'^  Mii-(''/*»</'«»rjMi>.  new  ""ptfU"..      I'l.  IIcu<I. 
;^1     Vfiiinil  setft.   •  1>3. 


Fi...  V'.  Fi«i. -'il. 

.'i<i    A'>(frif«r  |i«irHii(.tditiii).   >.  V,;  #/.  r..  tlinNiil  eimi.*;  fir.,  gill. 


anterior  face  of  miter  lateral  tentai'k^s.  All  tentat-Ie*"  and  cirri  articulate<l,  this  l^ing  most  notitrealde' 
in  the  outer  laterals,  which  are  almo«>t  moniliform.  Anal  cirri  two  ])airs.  dorsal  ones  long,  articulateil, 
ventral  nnich  shorter,  {Niinteil. 

Maxilhf  lijrht  hn>wn,  a|»ex  cylindrical,  gently  curveil.  ^Jreat  dental  plates  each  with  6  teeth, 
margins  brown,  lateral  |Hirtions  white;  left  i»air»-il  plate  with  7  teeth,  left  un}iaire<l  with  5;  riirht  }iaired 
with  9.     .\11  plates  colore*!  only  nn  their  inmr  margins. 

Ciillsat  lirst  sight  seem  to  lie  alisent,  wiiem*e  the  siK'cilic  name.  (.»n  >ome  anterior  appendages, 
however,  is  a  very  small  gill  (tig.  oili.  (h\  lare«.*st.  sexually  matun>  imlividnal,  these  l:»e»rin  on  somite 
7  an«l  eml  on  si  unite  '.\7. 

ParaiMMlimn  with  long  im-^egmentci  dorsal  cirrus  ;tiir.  .V>i.  Ventral  cirru*  projMirtionately  rather 
large.  Simple  Si't.i-  long,  tlattenL*«l.  curving  gently  towanl  di.>nal  euil:  aiH*x  sluirp-|H>inted.  (^omiound 
set;e  rather  sleniler,  basal  iM>rtion  with  dir-tal  end  sliL'htly  bri>ader  than  the  l'.-r:.iinal  piirti«»n  f  tig.  ol), 
latter  with  a  terminal  and  a  Mil»terminal  t«M>th.  an^l  a  **guanl"  extendiuir  slightly  lieyitml  the  former. 
In  anteri«ir  i»araiMidia  are  two  la nr»*  black  acirul:i-.  Pr»>terio:ly  tlieri*  may  api^-ar  a  t!dr«l  aciculum. 
endini:  just  ilor>al  h*  the  veninil  rirnis.  t'ara{MMUa  with  a  n»un«!e«l  fnisterior  lol«e  extendinc  l>eyt»nd 
the  li;is«s  nf  the  >eta  . 

L'ollertt^l  at  station  4o77,  ^'.Mi^i  fatliom?-,  i»n  Inittom  «»f  lim*  inml  saml  anil  l<>rauiinifera;  from 
station  4«rt«>.  •.*.'»- 1^2  fathoms,  witii  a  bottom  e»entially  like  the  inrint-r.  aii«i  fri'in  ^tation  4101,  14:1 
fathoms,  on  iiiral  >and  anil  foraminifeni.  TyjH-  no.  .%i*13. 1'.S.  National  Museum,  a  s|iei*imen  47  muu 
long.  coUfCtnl  at  >tation  4rt«s. 

Eunice  biannulata  Mi  n  ire. 

Thesi'shi'W  vt-rv  ♦•■•n^i'lerabl**  differen«e'«  fnim  the  ^|»ecinlen^  di'M-riiH-d  ]iv  Mnnn. under  tlie  al»Ove 
name.  ri'f«.»r  exaniinalinM  >lii»\v-.  !iii\vrv«r.  that  in  the  charaitt-r  •■!"  -et.i-  an^l  j.iw*..  and  in  m<Hle  of 
oriirin  •»f  ji!l>.  thev  airret*  verv  rli"-e:v  wiih  bi-^  di'>rription.  In  oin*  the  head  airr»-e<l  with  the  tvpe. 
whilf  in  the  orlii-rs  tln-n-  ba'l  li^en  s  »  mu«  li  «-«':itrai*tiiin  due  t  >  the  prfiM-rvatinn  that  tin*  jrei'i.'-e 
rharaetiT  «•!  tlie  ti-ntarnlar  annulati«»n-  was  liaril  \**  di'terinine.  The  main  differeni>"-  are  in  >i/e.  the 
hinre>l  havinir  a  liMiiith  i>t  U*<i  nmi.  und  a  wi'lth  of  IM  mm. 

(.'oUectt^l  fri.m  stati«»n  4.V>1,  vicinitv  of  Muniorev  IJav.  ralitornia. 
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From  BlaUoiu  4015  and  3822  were  collected  member?  of  this  Keniu,  tboe 
too  mnch  injiired  for  identification,  the  lAtt«r  evidently  an  immttture  form. 

0«BU  LinaSICOirZSEIB  SlKlnTUle, 


from  the  former  ^ 


LmnbriGonereu  grandia,  i 


w  Bpetiea. 


A  ntber  laise  epeciea,  3.5  mm.  in  diameter  at  the  proMomium,  5  mm.  at  somite  35.  No  entire 
«pedineiM  were  in  the  collectiMi,  but  some  fragment  of  the  poeterior  end  which  were  preserved  wt?re 
flcaraelf  nore  than  half  aa  broad  aa  the  anterior  portions. 

Head  (flg.  62)  bluntly  nnmded,  length  about  equal  to  bn«dth.  "So  eyee  were  visible.  The  head 
in  each  case  waa  beat  doreally,  owing  to  the  poeition  assuuied  by  the  animal  when  killed.  \Vh«n  bent 
tMck  to  ita  proper  pomtion,  there  appeara  on  either  Bide  a  shallow  depreBBJon  at  poeterior  edge  of  hea<l. 


<M)  Hudlttle,  X 


(K)Bt 


I,  new  ■peclm.     (W  Hva, 


■     (M)l 


Dokcd  sela,  II 


(.n3)  Rlgbt  mailllat;  appantus.  x 


r  plat. 


In  the  jaw  apparatus  each  lateral  plale  hae  4  teeth  (fig.  53);  anteriorly  on  either  Bide  are  two 
Bmaller  plates,  roughly  triangnlar  in  form,  with  toothe<l  apex  pointing  toward  median  line.  The 
wliulo  is  surrounded  by  thin  chitinoue  plate  (not  iihown  in  figun^),  in  wliii:b  at  two  points  are  seen 
ilarkcr  patches  (acceexory  platts,  or.  fig.  53).  All  mouth  partti  very  dark  brown,  uiandiblee  a  very 
little  lighter  in  <:olor  than  maxillie,  the  two  halves  separated  posteriorly  for  more  than  half  their 
lengttL     Anteriorly  a  wing  of  thin,  transparent  t-liitin  surrounds  the  end  of  the  mandible  (fig.  54). 

BeUe  arranged  in  vertical  rows  in  each  parapiHliuin.  Base  of  seta  dark  brown,  apex  lighter,  this 
diRerence  in  color  very  noticeable  in  entire  annelid. 

Para[>odium  with  anterior  and  poeti^rior  lol>c«,  the  posterior  slightly  the  longer,  and  with  a  dorsail, 
acute  Up;  this  stmcture  less  noticeable  in  anterior  than  in  posterior  somites.  Toward  posterior  en<l 
whole  panipiHliuin  becomes  very  prominent,  and  distinction  lietween  it  and  body  is  much  sharpertlian 
anteriorly.    Anterior  and  poeterior  lobes  about  as  long  as  basal  portion  of  pampodium.    SetK  of  two 
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kinds,  in  anterior  somite.s  stalk  4ong,  (.'vlin<lncaU  termiual  portion  flattened,  bent,  and  with  acateapex 
I  fijar.  55);  jK>steri«»rly  ntout,  hr>oke<l  }<ot<v,  with  denticulate<l  end  purroundeci  by  a  "guard"  (fig.  56). 
Tlwere  may  be  a  number  of  j^tont,  very  dark  a<'ioiihe  in  each  parapodium,  extending  to  a  consideraLle 
distanc-e  l)eyond  its  end.     The  end  is  roundefl  and  more  transparent,  having  a  reddish  color  by  trana- 
mitte<l  hvrht. 

In  many  respects  this  form  agret^  with  the  description  of  L.  japtmica  Marenaeller,  as  given  by 
Mclnt<ish  (Challenger  ReiK)rt«i,  v«>l.  xii,  p.  243  i.  It  differs  mainly  in  the  character  of  the  jaw8,  and 
in  the  al>sence  of  compound  seta*.     It  is  i>08sible  that  the  latter  may  have  been  loet. 

Fragments- of  4  si>ecimens  were  collecte<l  at  station  4132,  257-312  fathoms,  on  a  bottom  of  fine 
gray  sand  and  mud.  ami  from  4027,  319  fathoms,  with  a  lM>ttom  similar  to  the  former. 

Type  no.  5214,  T.  S.  National  Museum.  Length  of  tirst  50  pomites  aboot  15  mm.;  collected  at 
station  4027. 

Liumbriconereis  minuta,  new  si>ecies. 

Length  20  mm.,  brea<lth  2  mm.     Possibly  an  immature  form. 

Head  moderately  elongate*!,  alnjut  ai?  wi«le  a.s  long,  with  blunt  apex.  No 
eyes.  Maxillary  apparatus  black,  the  maxilla*  gently  curve<l,  rather  stout. 
Dental  plate  on  right  with  5  teeth,  on  left  with  4.  Anterior  to  these  are  various 
ac<*essor\'  jdates,  which  in  the  preparation  showe«I  as  in  tigure  57.  As  these 
were  more  or  k^s  injure<l  in  n-moving  they  prol:>ably  do  not  accurately  repre- 
sent the  natural  condition.  Fig.  ♦•>"•        Fig.  6Bl 

Parapo^lium  uniramous  with  jK^sterior  lip  longer  than  anterior.     Seti^^  few     Lumbrkxm^reu   mmtifa, 

in  number,  of  2  kinds:  <me  stout,  with  one  large  and  a  series  of  smaller  hooks,        new gpeciea.  (57)  Jaw,. 

X  57     (58)  Scfft.  X  2fWL 
the  whole  surrounde<i  by  a  translucent  "guani"  i  tig.  58);  the  seivmd  form  very 

long,  slender,  tai)ering  to  ai>ex  with  a  wing  along  e<lge  of  distal  two-thirds,  winged  portion  bent  so  a* 

to  form  an  angle  with  l>a.<al  jxjrtion. 

Collecte<l  at  station  40H,3.  238-253  fathoms,  on  a  bottom  of  fine  gray  sand.     T>pe  no.  5215  U.  8. 

National  Museum.     A  specimen  20  ymi.  l<>ng. 

Oenui  ABABELLA  (  Ornbe  )  Khicrs. 

Arabella  iridescens,  new  s|>ecies. 

An  incomi)lete  si>e<nmen,  alxait  75  mm.  long.     Width  of  first  somite,  2  mm.,  toward  i>osterior  end 

of  fragment,  4  mm.     Anterior  parapodia  altout   two-thirds 
length  of  later  ones,  reaching  full  length  at  alx>ut  somite  16. 
Head  rounded,  nearly  as  broa*!  as  first  somite,  length 
!i  e<|ual  to  tirst  3  somites  {^^.  60). 

Il  Parapo<lium  uniramous  (fig.  59)  with  a  long  median  lobe 

I  \  ari>ing  j^osterior  to  thesetie,  and  extending  about  half  way  o£ 

i  ^.  their  length.     A   very  small  dorsal  cirrus,  no  ventral  cirrus. 

\  \'\  Most  setie  had  been  broken.     Figure  59  shows  as  well  pre- 

^..^^  /^^  \'  \        .*ier\ed  a  paraixxiium  as  I   could  find,  with   3  inta^.!  setae. 

,jM^-~^^  /        \  ■  A        Inil>e<lde<l  in  the  paraiKMlium  were  a  numl>er  of  the  Iwaal 

^^"  ^  /^'v^^.^—^  '   /        p<:»rtions  of  other  setii-  which   ha<i  broken  away.     A  single 

y 0  /  /  seta,  1«  Hiking   iis   if  intart,   had  a   rounde<l  end.     Two  very 

'  V J  //  delicate  colorless  spines  j»rotrudeil  from  the  parapodium  just 

Fk,  Su.  Fi...  r-J.  Fi...  61.        ^^^rsal  to  the  setie. 

..;/••»  ,.  rr.  .,  .;  .      -o    no^r  Set;e   (fig.  61  )  with   l)a.sal  iwrtion  cvlindricai,  terminal 

dium,  X  2;}.     f'-O.  Ih-ad.  x  o.    (61)  Stta,  x  1?^.       i>ortion   flattened   an(l   l>ent,   emling  in  an  acute  point.     At 

outer  eilL'e  of  l>end  a  row  of  nnnute,  sharj),  denticnlations. 
Collecte<l  at  station  3s.V>,  in  127  fathoms,  on  a  l>ottom  of  tine  sand  and  yellow  mud.     Type  noi. 
5216,  V.  S.  National  Museum. 
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Arabella  attenuata,  new  species. 

Length,  90  mm.     Width,  without  (Mirapodia,  2.5  mm.    Color  in  alcohol,  pale  yellow. 
Heail  (fig.  62)  oval  lanceolate,  ahout  as  long  as  first  2  somites.    Eyes,  two  pairs,  brown,  the  inner 

larger  and  more  prominent  than  oater.  Mandibles  jet  black  except  at  their 
anterior  ends,  which  are  light  brown,  united  for  about  two-fifths  of  their  length, 
tapering  gently  to  blunt  point  posteriorly.  Right  maxillie  with  4-tc)othed  plates, 
increasing  in  size  from  before  Ijackward;  first  with  4  etjual  teeth,  second  with  5 
teeth,  increasing  in  size  from  before  backward,  thinl  with  4  or  5  much  larger 
teeth  than  occur  in  either  of  the  others,  fifth  with  6  or  8  prominent  teeth.  The 
left  maxillary  plates  were  too  baiily  broken  to  be  described.  A  long,  narrow, 
light-brown  chitinous  rod  terminates  the  maxillae  posteriorly. 

Parapodium  of  tenth  foot  with  rudimentary  cirri,  with  posterior  lol)e  large, 
blunt,  extending  upward  and  liackwanl.  A  very  broad,  bluntly  rounded  acicn- 
n.  V  ^o  u  ^  I  t  lum  extends  to  some  distance  from  apex.  Setae  few  in  number,  with  broad  curvtni 
Mia  attenuata,  new  ^^^  provi^ied  With  a  wmg  and  tapenng  to  an  acute  point.  Minute  serrations  along 
species.     •  9.  wings  near  their  basal  portion.     Near  base  of  large  set*  are  smaller  ones,  differ- 

ing from  these  mainly  in  size.     Other  parafKxlia  eHS(*ntially  similar  to  the  tenth. 
Collected  at  station  4551,  vicinity  of  Monterey  Biy,  C:d.     Type  no.  5217,  U.  S.  National  Museum, 
90  mm.  long,  2.5  mm.  broad. 

Oeaai  HOTHBIA  Johniton. 

Nothria  xnacrobranchiata  Mcintosh. 

NothHa  macrobranchkUa  McIntoAh,  Report  Challenger  Exp.,  vol.  xii,  p.  S20,  pi.  xli,  flgs.  1,  2,  S,  pi.  xxn  A,  figK.  6.  7. 
yorihia  jnaerobranckiata  Moore,  PulychaelH  from  the  Coastal  Slope  of  Japan  and  from  Kamchatka,  Proc.  ArH*i. 
Xat  8ci.  Philadelphia,  vol.  lv,  June,  1908,  p.  445. 

A  number  of  s][)ecimens,  mostly  imperfect.  Mcintosh  describes  median  tentacle  as  shorter  than 
adjacent  ones.  In  these  si>ecime)is  it  was  slightly  longer.  The  left  unpaire<l  plate  of  the  dental 
apparatus  had  9  teeth  in  these  specimens  instead  of  11,  as  figured  by  Mcintosh.  The  branchiae  were 
shorter  and  broader  than  those  figureil  by  Mcintosh,  though  the  difference  may  have  arisen,  as  he 
says,  l>ecau8e  of  a  difference  in  the  condition  of  the  bloo<l  vessels.  Branchiae  in  one  specimen  apj>ear 
first  on  the  ninth,  in  another  on  the  tenth  somite.  In  addition  to  setfe  descrilxxl  by  Mcintosh,  there 
is  a  bundle  of  very  small  *'brui<h-shaiied**  setic  situated  just  dorsal  to  the  base  of  the  lai>^r  "dorsal 
seta'. ' ' 

Ah  note<l  by  Moore,  branch iie  extend  to  posterior  end  of  body.  No  anal  cirri  were  preserved  in 
the  ningle  complete  S[)ecimen  of  this  collec*tion.  The  tubes  have  the  usual  membranous  foundation, 
and  are  thickly  covereil  on  the  outride  with  small  pebbles  and  bits  of  coral  rock. 

Collecte<l  at  Htation  4007,  508-557  fathoms,  on  bottom  of  gray  sand  and  foraminifera;  stations  4021 
and  4022,  286-399  fathoms,  bottom  of  coral  sand  and  foraminifera,  and  4041,  382-253  fathoms,  on  gray 
mud  and  foraminifera. 

Oenm  XARPHT8A  De  Qnatrefagei. 

Marphysa  teretiuscula  (Si'hmarda). 

Kiiniir  terdiusculn  Rohmanla,  Neiie  wlrbelloue  Tliicro,  I,  \n\.  ii,  p.  129,  taf.  JJ2,  tiK.  259. 

These  differ  from  iS<'hmanla*fl  des<Tii)tion  in  that  the  gills  are  3  instead  of  4  branched  in  their 
greatest  <levi*l()pinent. 

Collecte*!  at  llonoluhi  Keef. 
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Family  STAUROCEPHAUDi£. 
OsDu  STADBOCBPHALIIS  Onb«. 
Staurocephiiliu  auatrnlUnaia  McInto«h. 

iSMuroMpAdlut  amlntilenili  McInUMh.  Kvpnn  Challenger  Exp.,  vul.  X[i.  p.  232,  pi.  xiivi.Bk,  a,pl.  xm  A,flgi.  B,  10. 

The  pret«[it  collection  includes  two  epecimtae,  one  an  adult  female  with  eggs,  which  retained  ita 
tentacles,  the  uther  emaller  and  badly  mutilated.  I  have  identified  the  speinea  from  Mclntoah's 
{Inscription  of  the  ]araporiia  and  Bet».     To  his  description  I  can  add  the  following; 

Head  roundei!,  with  large  anterior  and  Bmall  [HjHterior  eyes  (tig.  63,  of  smaller,  imperfect apevi- 
men) .  Antenme  slender,  tapering,  about  three  tioies  as  long  as  head.  Palps  thick  at  baae,  tapering 
to  i^lender  apex  (6g.  64).  In  the  preserved  npecimen  each  is  tightly  coile<l  on  the  side  of  the  head. 
Proetoiiiium  1  ram.  broad.  Peristomitim  5  mm.  broad.  ProlioMii^  stout,  with  black  teeth  at  apez.  On 
ilorsal  surface  of  proboscis,  just  lielow  palp,  a  small  tubercle  on  either  side. 

Peristonduni  five  times  as  broad  as  prostomium,  and  about  two  times  as  long.  In  preserved  apeci- 
nieo  it  extends  od  either  side  to  anterior  bor<1er  of  prostoniium.  Behind  lattor  is  a  broad  depressed 
area,  with  ita  poeterior  lateral  angles  elongat«<1  towanl  siile  of  bmly.  In  the  middle  of  this  space  is  a 
aniall  )>apilla  which  extends  forward  over  the  prostoniium  (;>,  lig.  64. ) 


Mandibles  jet  block  (fig.  65)  with  minute  black  pieces  at  either  side  their  dorral  end,  imbedded 
in  a  thin  translucent  "wing"  of  material  that  extends  dowm  side  of  mandible.  Maxillary  apparatua 
of  two  double  rows  of  teeth,  an  inner  row  with  teeth  like  figure  66  a,  and  an  outer  like  figure  66  b. 
In  each  row  the  teeth  progressively  diinini!>h  in  size  and  in  the  numlier  ami  ^ze  of  their  lateral  den- 
ticidfllions  from  ventral  towanl  dorsal  surface.  Between  the  two  rows,  on  at  leaj^t  the  right  side,  is 
one  or  two  rows  of  teeth  (like  figure  6(i  c)  wliich  ap^iarcntly  do  not  reacli  the  surface,  anil  may  be 
younger  teeth,  forming  to  take  the  jilaco  of  the  othern. 

Mcintosh  describe!}  a  dittereiu-e  betwi-en  the  stiii«rior  anci  inferior  eetH"  of  the  upper  group,  the 
fonner  tapering,  flattened  toward  the  tip,  the  latter  less  attenuate,  and  notched  at  the  end  (see  hia 
pi.  XVII  A,  fig,  9).  In  these  si)e('imens  the  superior  t^bf  n>rresi>ond  to  Mrlntosh's  figurea  of  the 
inferior  ones,  while  the  interior  setw  are  shorter,  broader,  with  bifid  tip  and  guard,  like  those  of  ter- 
minal jointH  of  Heljc  of  ventral  bundle.     W'ntral  setie  as  in  Mi-Intosh's  dewrijition. 

ronecte<l  at  ftation  SHIH,  32-.'{7  fatlioms,  on  coral  pebbles,  anil  from  station  4fl:{4,  2H-14  fathoms, 
on  line  coral  Hand  and  foraniinlfera. 
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Family  GONIADIDil:. 
Oeniu  OOHIADA  AndoiLin  et  Milae-Bdwardf . 

Goniada  brunnea  new  species. 

Head  elongated,  conical,  4  tentacles  at  apex.  letter  {>oorly  preserved,  but  seeming  to  show  a 
larger  basal  and  smaller  terminal  joint.  Head  with  alK)ut  8  annulations,  though  at  the  liase  the 
lx)undaries  of  these  were  hard  to  make  out.  Pharynx  exserte^l  Slimes  as  long  as  hea<l  (fig.  67). 
Pharynx  with  on  either  side  a  row  of  14  V-shaped  teeth  (fig.  67).  No  teeth  in  terminal  portion  of 
pharynx. 

Body  well  rounded  anteriorly  and  posteriorly,  with  parapodia  inserted  on  median  lateral  face. 
Anteriorly  two  fine  longitudinal  lines  run  along  the  dorsal  surface,  bounding,  with  the  intersegmental 
grooves,  a  rectangular  median  area  in  each  somite.  Farther  back  a  transverse  line  runs  across  the 
middle  of  each  somite,  uniting  the  two  longitudinal  ones,  and  dividing  the  rectangular  area  above  men- 
tioned into  two.    Still  farther  back  the  lateral  lines  disappear,  and  the  transverse  line  bends  posteriorly 


Fio.  67. 


out  L 


FlO.  69. 

Ouuin*iu   brunnea,   new  speoiet*.     (67)   Head,  x  ft.     (68)   Anterior   paraiKxlium.  x  68.     (69)  Compound  seta,  x  2S0. 
(70)  Posterior  parapodium,  >.  4ft. 

80  that  its  ends  meet  the  intersegmental  grfM>ve,  thus  seeming  to  inten!alate  a  small  lens-8hai)e<l  piece 
between  the  two  somites. 

First  paraiKMlium  uniramous,  with  a  single  lip.  I-Ater  ones,  as  far  as  the  fiftieth,  also  uniramoiis, 
Vmt  with  a  tritid  apex,  having  two  ante  and  one  post  setal  lobe  (fig.  68).  All  setie  compound,  basal 
|K)rtion  deejily  inri!-e<l  at  end,  tenuinal  portion  lonjr,  cur ve<l,  with  a  broad  thin  *'guard**  along  the 
convex  iMlge,  and  a  row  of  minute  denticulations  at  inner  edge  of  **guanr'  (fig.  69).  Dorsal  and 
ventral  cirri  long  in  i»roi>ortion  to  brt^adth,  rounded  at  end. 

IVhind  somite  50  parapodium  biramous,  neuroiKxlium  agreeing  in  all  respects  with  anterior  parajX)- 
dium,  while  notoiKxlium  has  only  a  single  anterior  and  jx^sterior  lip  (fig.  70).  NeuniixHlium  with 
coniiM»nnd  si»tii»  like  tho«t»  in  antt»rior  soniiti^s;  notoj>o<liuni  with  long,  gently  curved  simple  seta?,  with 
very  fine  denticulations  along  convex  lx>r(ier. 

()n«»  iiiconiplete  specimen  in  the  collection.  Color,  dark  olive  brown;  no  eyi»s;  about  1(X) somite,**; 
86  mm.  long  and  2  mm.  broad,  not  including  the  seta*. 

Collected  at  station  4081,  202-220  fathoms,  on  a  Ijottom  of  gray  sand  and  foraminifera.  Tyi>e 
no.  r>2lS,  r.  S.  National  Museum. 

Family  GLYCERID^. 

Oenui  OLTCEBA  Sayigny 
Glycera  sagittarias  Mcintosh. 

(f'li/rem  mgiUaria  Mcintosh,  Rt'iK>rt  ChHlk'iiKer  Kxp..  vol.  xii,  p.  347,  pi.  XLll.  fig.  8,  pl-  XXII  A,  fig.  10, 

One  .«i)ecimen  colkvted  at  stiition  408.'i,  2.S8-25.*}  fathoms,  on  gray  sarnl.  Another,  small  and  very 
poorly  pH'serve*!,  at  station  38215,  78-222  fathoms,  on  fine  sainl  and  i)ebbles. 
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Family  CIRRATULID^. 
Oenui  CIBRATnLXJB  Lamarck. 

CirratuluB  zebuensis  Mcintosh. 
Cirratulug  zfbuensWSlvlntosh,  Report  Challen*rer  Ex|>cdition.  vol.  xii.  i».  3M. 

Dorsal  bristles  smaller  and  leas  flattened  than  ventral  and  showing  a  very  faint  .«erration  toward 
their  ba-^^es.  Ventral  more  curved  and  with  serrations  along  greater  part  of  their  length.  Hooks 
absent  anteriorly,  present  in  middle  and  posterior  regions.  They  are  l«>ng,  slender,  and  only  slightly 
curve<l. 

Collecte*!  at  Honokilu  Reef  and  from  station  :M)2,  in  tow  net. 

Cirratulus  capensis  Schniarda. 

Cirratuln*  cnjtmi'U  Schmarda.  Neue  Wirbellose  Thiere,  I,  1x1.  ii,  p,  56,  taf,  x.xvii.  fig.  213.     Molntosh.  Ref»ort  Chal- 
lenger Expedition,  vol.  .xii.  p.  3>n3,  pi.  xxiv  A.  figs.  9.  10. 

Fragments  of  muoh  mutilate<i  spei'imens  from  Honolulu  Reef.  In  structure  of  seta*  they  agree 
with  the  above  sf>ecie8.     It  was  impossible  to  determine  anything  definite  alx>ut  their  other  characters. 

Family  TEREBELLII).^. 

Oenui  TESEBELLA  Malm^en. 

Terebella  parvabranchiata,  new  s]>ecie.«>. 

Three  j)oorly  preserved  si)ei*imens,  to  which  I  have  given  provisionally  the  above  name.     Seven- 
teen notojHxlia.     Dorsal  seta*  l)roadene<i  and  l>ent  at  end,  aj^ex  drawn  out  into  a  tine  point.     Uucinas 
with  one  very  large  tooth,  apical  portion  high,  showing  in  j)n>file  as  many  a«  6 
smaller  teeth  (fig.  71).     Seen  in  face  view,  this  apical  portion  shows  a  great  many 
small  teeth,  giving  it  the  appearance  of  a  coarse  file. 

Tentacles  too  l>adly  injured  for  denription. 

Gills,  one  i>air;  each  of  a  central  axis  with  thick,  simjile,  lateral  branches,  arising 
altematelv  on  the  two  sides.      Diameter  of   branches  large  as   comi>are<l  with  the       ^['''   "~  "<* '»°* 
central  axis,  and  their  Iwu^^es  anse  close  together.     >o  trace  of  eyes  could  i>e  seen.  hmnrhiata,   new 

Tul>es  rather  thick-walle<l,  of  dark  bmwn  sand.  .-jKMi'iejs.  •:  183. 

Length,  'Vy  mm.;  width  at  anterior  end,  4  mm.     The  i)ossession  of  but  one  i»air  of 
gills  ou^'ht  perha]»s  to  put  these  forms  in  a  new  genus.     They  were  t^o  ]MK»rly  preser\e<l,  however,  that 
possibly  other  gi'.ls  had  been  lost. 

Collecte<l  at  station  402S,  444-47S  fathoms,  on  lx)ttom  of  gray  sand  and  ^lobiirerina. 

Type  no.  52 n>,  l'.  S.  National  Mu.^eum:  length,  3o  mm. 

Terebella  (Lanice)  flabelluin  Baird. 

T*r(b*Ua  jtnfftllum  Bainl.  Jour.  Linn.  .^>c.  Ixmdon.  vol.  viii.  p.  157.     Mclnti«sh.  Ref»ort  rhallcnger  Exf>edition,  vol. 
XII.  p.  14n.  pi.  xi.ix.  rig.  :5. 

A  single  empty  tuln?  from  .station  39:i8,  14H-U>;^  fathoms,  on  iM.ttom  of  white  sand  and  l>roken 
shells. 

Terebella  sp.  ? 

The  collet'tion  inclu<ie<1  one  fragment  of  a  TtreMIn  from  Pago  Patro,  Samoa,  t<K>  nmch  injured  for 
identification. 

Terebella  crassifilis  (TnilK:\ 

Ttr'ht.U'i  rr,ij^.<:Hlii  •iniln-.  .Vnnulnta  >cnifK.TiHnH.  p.  226.  pi.  xii.  fig.  1.  1*»7*«. 

S<.»me  jxKjrly  preserve<l  sj)ecimens  which  agree,  so  far  a.-^  I  can  detennine,  with  <fnil>e's  description 
of  this  si»ecies  in  every  resj>t»i-t  except  in  the  character  of  the  thoracic  uncini.  (irul>e  des<Til>es  thc^e 
with  4  teeth.     In  the  sj>ecimens  from  Hawaii  there  are  6. 

Collected  at  station  38:^,  on  coral  rock,  sand,  and  shells,  and  from  station  3876,  2H  fathoms,  on 
sand  and  gravel. 
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Terebella  grracUibrancliis  Gnibe. 

TtrcMla  gracUibranchU  Orube,  Annulata  Semperiana,  p.  230.  pi.  xii,  fig.  6. 1878. 

These  differ  from  Grube*8  deeoription  in  that  the  tentacles  are  proportionately  somewhat  larger, 
and  that  the  thirteenth  ventral  scute  is  much  smaller  than  the  twelfth,  scutes  11^16  inclusive  being 
very  small  and  easily  overlooked.  All  specimens  small.  Length  to  posterior  border  of  twelfth  ncute 
4  mm.     Breadth  of  anterior  region  2.5  mm.     Body  swollen  and  filled  with  eggs. 

Oeniii  LAVICB  Kalmgran. 
Lanice  flabellum  Baird. 

Two  imperfect  specimens.  I  have  identifie<i  them  from  the  descriptions  and  figures  of  gills,  ten- 
tacles, and  sebe  given  by  Mcintosh.  (Challenger  Report,  vol.  xii,  j).  446,  pi.  xlix,  fig.  8,  pi.  l,  fig.  1, 
pi.  xxvii  A,  fig.  22.) 

Collecte<l  at  station  4101,  on  lx)ttoin  of  coral  Han<l,  shells,  and  foraminifera,  in  143  to  122  fathoms. 

Lanice  expansa,  new  siHM^ies. 

A  single  speinmen  in  tube.  Tube  3  mm.  in  diameter,  of  a  membranous  base,  with  fragments  of 
sheUif,  corals,  etc.,  covering  entfre  sorface;  At  apex  it  broadens  into  two  kidney-shaped  expannons, 
one  on  either  side  the  opening.  Cylindrfcfli  porffon  of  tube  attached  at  hiltw  (fig.  d3).  Crrccteet 
breadth  of  expanekm  10  mm.  Length,  i.  e,  diameter  parallel  to  cylindriivl  portion,  5  mm.  Along 
edge  a  row  of  narrow,  spiny  protrasiontf  having  the  charaeteristie  membranons  base  with  particles  of 
foreign  matter  on  the  surface.  Though  the  body  of  tbe  animal  apparently  filled  the  tube  it  was  found 
in  it  in  an  inverte<l  position,  with  head  pointing  toward  bate  of  shell.  This  tube  answers  well  to  the 
description  given  by  Mcintosh  (Challenger  Report,  p.  44«)  for  a  Terebella  {Lanice)  tnl)e,  and  may  l>e 
of  the  same  species,  though  Mcintosh  found  no  part  of  the  animal. 

Body  intx)mplete,  only  about  30  somites  remaining.  Heai'i  with  dorsall/  a  rather  prominent 
collar,  the  latter  extending  on  either  side  to  form  a  prominent  lobe,  ending  in  a  blunt  point.  Seen 
from  ventrally,  the  lobes  are  fusetl  at  base,  their  edges  then  overlapping  for  about  half  their  length, 
then  8ei>arate  leaving  a  broad  V-gha|)eil  space  between  the  two  sides.  Edge  of  V  not  straight  but  with 
a  blunt  elevation  al^out  in  the  middle.  Posterior  and  lateral  to  the  collar  is  a  smaller  and  less  promi- 
nent lobe. 

Tentacles  much  coiled  and  twisted  so  that  number  and  length  are  not  easy  to  determine.  A  groove 
with  elevate<l,  much  wrinkled  margin  runs  along  one  side  of  each.  On  either  side  of  this  groove  a 
comparatively  broad  band  of  pigment.  Thorax  anteriorly  a  little  narrower  than  head,  widening  pos- 
teriorly to  alx»ut  same  width  as  head.  Ventral  shields  broadest  anteriorly,  gradually  narrowing  to 
sixth  somite,  then  uniform  in  size  to  fourteenth,  when  they  suddenly  become  larger  and  much  more 
prominent. 

Three  pairs  of  gills,  first  large,  second  about  half  size  of  first,  thinl  about  half  size  of  second. 
Each  with  a  broad  portion  supporting  a  much  branche<l  apex. 

Setigen)UH  somites  17.  Set«^  long,  gently  curving  to  acute  tip.  Uncini  in  two  rows,  each  uncinus 
with  base  jjrolonged  into  an  acute,  point.  One  large  tooth,  with  two  rows  of  smaller  teeth  at  apex, 
each  row  of  2  or  3  teeth.  Middle  tootfi  of  upjx'r  row  nearer  ajwx  than  others,  so  that  side  view  shows 
apparently  more  than  3  rows  (fig.  84). 

Type  no.  5225,  V.  S.  National  Museum,  collecte<l  by  the  Allnitross  at  station  4101,  on  coral  sand, 
shells,  and  foraminifera,  in  143  to  122  fathoms. 

Oenui  THELEPXJS  Malmgren. 

Thelepus  branchiatus,  new  sptM'ies. 

A  single  much  mutilated  specimen.  Head  with  no  trace  of  eyes,  and  bearing  long  deeply  grooved 
tentacles.  Branchia*  in  3  rows.  In  tirst  row  about  8  on  a  side  of  long  cirrus-like  processes,  extending 
considerably  U'vond  head.  Tho^<e  of  second  row  equal  to  the-se  in  size,  but  fewer  in  number.  Of 
third  row  only  one,  on  the  left  side,  was  retained.     A  very  small  cirrus  on  the  right  side  prol>ably 
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corresponds  to  this.  It  is  altogether  probable  that  the  difference  in  number  of  branchiae  i«  due  to  a 
loss  of  some,  e>»pec*ially  in  the  second  and  thirrl  rows. 

Setj*^  \>eg\n  on  third  Bomite,  and  extend  through  at  least  'SO  ^?onnte*J;  are  rather  Hhort,  apex  with 
narrow,  very  faintly  striated  wing  on  either  side.  I'noini  l)egin  on  somite  5,  and  there  ia  only  one 
row  in  each  torus.  Tncinns  with  two  smaller  hook««  apical  to  large  fang  (tig.  85).  A  protrusion  on 
the  convex  surface  gives  the  uncinus  a  characteristic  '*  hunch-back  '*  apf>earance.  Basal  portion  with  a 
small  knob. 

The  Ixxly  wa?*  distende^l  with  eggs.  Diameter  of  hear!,  4  mm.;  of  thorax,  6  mm.  Length  of 
thorax  alx)Ut  15  mm. 

C  >llecteil  at  station  4101,  on  l)ottom  of  coral  sand,  nhells,  and  foraminifera,  in  143  to  122  fathoms. 
Tyr>e  no.  5226,  U.  S.  National  Museum. 

Thelepus  sp. 

A  single  much  mutilateil  specimen,  all  tentacles  having  been  lost.  Gills  tinger-shaped  processes 
on  sei^-ond,  thinl,  and  fourth  somites.  Thosi'  of  second  longest,  about  12  in  number.  Those  on 
third  aV)out  e<iual  to  these  in  number,  but  scarcely  more  than  two-thirds  as  long.  Those  on  fourth 
fewer  in  numl^er,  bearing  in  length  alxmt  the  same  profK)rtion  to  those  on  somite  3,  as  do  these 
latter  to  those  on  .somite  2. 

l>ete  on  thorax  slender,  with  cur\ed  end.**.  .\  numlx^r  of  irregular  serrations,  looking  like  sand 
dejKxsits,  ai>pear  on  cur\'ed  portions  of  setic.  Tncini  wiii  short  ba.sal  portion  less  than  half  the 
length  of  the  great  fang,  terminated  by  a  small,  rounded  **  button.**  (ireat  fang  long,  curved.  On 
either  side  of  a{>i'x  a  smaller  fang,  about  one-sixth  length  of  larger  one.  Between  these  small  fangs  a 
median  elevation,  like  the  basal  jjortion  of  the  fang  in  shar»e  but  without  the  sharp  point. 

Collected!  at  station  4551,  vicinity  of  Monterey  Bay,  California. 

Oenui  AMPHITXITE  Mftller. 
Amphitrite  sp. 

Fragments  of  an  Amphitrite,  too  much  injured  for  identification,  were  (X>llecte<i  from  station  3865, 
256-2s:{  fathoms,  on  a  l)Ottom  of  tine  volcanic  sand  an<l  rock.  They  were  containe<l  in  a  membranous 
tulx?  thickly  covere<l  on  the  outside  V>y  foraminifera  shells, 

Oenui  TESEBELLIDE8. 

Terebellides  tentacula,  new  sj»ecies. 

Length  of  head  and  setigerous somites,  9  mm.;  width,  1.5  mm.     Very  consi<ierable  differences  are, 
however,  to  l>e  noted  in  these  measurements,  due  to  <lifferent  degrees  of  expansion.     The  animal 
lives  in  a  thick  mud  tulx*,  in  which  are  eml)ed<le<i   innnense  numl»ers  of  siK)nge 
spicules.     Owing  to  <litficulty  of  {penetration,  many  of  the  animals  inside  the  tulM? 
were  very  p<wrly  preserve<l. 

Mouth  with  prominent  upi)er  lip,  with  s«hort  tentacle-like  pnx'esses  at  outer  eilge 
on  either  !*ide,  the  numlx'r  of  these  not  et»nstaiit.  Fn;.  72.— I'ncinu* 

Me<lian  tentacle  very  long,  a**  long  as  whole  anterior  regi<»n  of  ImmIv,  flat,  with  "f  TtrfhfUide$ 
e<lges  rolled  so  as  to  form  a  shallow  longitudinal  irnnjve,  much  as  in  tentacle  <»f  t'ntarula,  new 
I*ht/ll'Hh:t(opt'  r'lji.     Two  or  three  much  smaller  lateral  tentarles  on  either  side. 

<til]s  in  a  l»and  (»f  8  linL'»'r-shajte<l  pnKes>t's,  «»n  dnrsiil  surface:  each  gill  taf»ering  gently  to  blunt 
point  at  ai»ex:  smalU'st  in  center  of  l>and.  larirest  on  outer  end.  Bases  of  trills  in  contact  with  one 
another,  though  there  is  somr  indication  of  a  <loul»le  row  arrantrement. 

Seta-  of  thorax  loni:.  smooth,  gently  ta{>erinir  from  a  broad  ]»a>e  to  a  very  delicate  jMjint.  Two 
sizes  of  these  set;*-  appear,  but  this  size  difference  is  jM^^sibly  <lue  to  age  differences. 

I'ncini  of  thorax  in  a  .-"inirle  row.  Teeth  5  in  numl>er,  imreasin*^  in  size.  l>etnnning  at  the  ajtex, 
from  1-4,  the  fifth  l>eini:  smaller  than  the  tirst  i  Hir.  72). 

Alxlominal  somite-  nm«h  Mnaller  than  thoracic,  with  uncini  likr  th(»se  of  thorax. 

Colleited  at  ^tation  412^),  27.S-74.'^  fathoms,  on  gray  sand  and  foraminifera.  Ty|>e  no.  5220, 
U.  S.  National  Museum. 


1178  BULLETIN    OF   THE    UNITED   8TATE8    FI8fl    COMMISSION. 

Family  MALDANIDiE. 

Oeniu  PRAXTTiTiA  Kalmgran. 

Prazilla  np.  ? 

From  station  3935,  at  a  depth  of  35  fathoms,  on  iKittoni  of  white  sand,  shells,  and  corallines,  were 
dredged  two  fragments  of  the  anterior  ends  of  individuals  of  this  genus.  In  the  form  of  the  hooked 
Beta*  these  resemble  PraxiUa  kergueleiuns  of  Mcintosh  (Challenger  Report,  vol.  xii,  p.  405).  They  lack, 
however,  the  anterior  collar  fold  on  somites  2  and  3.     Tube  mainly  composed  of  radiolaria. 

Family  SABELLID^. 

Oenus  POTAMILLA  Malmgren. 
Potamilla  torelli  Malmgren. 

Potamilla  torelli  Malm^rren,  Nordiska  Hals  Annulatar,  p.  402,  1866:  Ann.  Polychaeta.  p.  114,  Taf.  xiii,  fig.  76,  1865; 
Mcintosh,  Report  Challenger  Expedition,  vol.  xii,  p.  484,  pi.  liii,  flg.  2,  pi.  xxix  A,  flgn.  16-19. 

Mcintosh  does  not  mention  paired  eyes,  which  appear  on  most  branchia;  just  behind  the  tip. 
They  are  usually  very  small,  but  one  specimen  showed  two  branchiae  with  very  prominent  eyes, 
appearing  as  large,  dark-brown,  spherical  bodies,  just  behind  the  apex  of  the  tentacle.  The  bottle  con- 
taining the  specimen  had  also  a  tube,  formed  of  a  membranous  l^asis,  thickly  covereil  with  fragments 
of  shells.  It  probably  belongs  with  this  annelid,  though  it  seemed  small  for  the  animal  accom|>any- 
ing  it. 

Collected  in  Honolulu  harbor. 

Potamilla  elon^ta,  new  species. 

A  number  of  tuljes,  2  mm.  in  diameter,  containing  fragments  of  the  animals.  Body  very  long 
and  slender.  Gills  20  mm.  long,  not  more  than  2  mm.  in  diameter  ( when  rolled  together,  as  in  pre- 
served si)erimen). 


Fio.  73.  Fio.  74.  Flc.  7>. 

Potamilla  elfnifjaUi,  new  njiccieti.    (73)  Seta,  \  2S0.     (74 »  Seta,  x  IHS.     (75)  Unclniw,  x  2fi0. 

Thoracic  sette  of  two  kinds,  one  (fig.  73)  long,  slender,  broader  at  the  end,  with  a  terminal  acute 
tip;  the  other  (fig.  74)  with  shaft  a])out  e<iual  to  that  of  fonner  in  diameter,  tai)ering  to  blunt  tip, 
with  a  roundtMi  "wing"  on  opposite  sides  of  apex,  uniting  beyond  ai>ex  and  terminating  in  an 
acute  tip. 

Uncini  with  one  large  tooth,  and  crown  coverecl  with  a  number  of  smaller  teeth  (fig.  75). 

Collecte<l  at  station  3865,  256  fathoms,  on  ])ott()iii  of  fine  volcanic  sand,  and  from  station  3883, 
277  fathoms,  on  lx)tt<)ni  of  globigerina  w)ze. 

Typ<^  no.  5221,  U.  iS.  National  Museum,  collecteil  at  station  388:^. 

Potamilla  californica,  new  species. 

A  single  individual,  retaining  only  head,  thorax,  and  a  few  alxlominal  somites.  Branchiae  20  in 
numl)er,  (y-S  mm.  long,  with  very  delicate  side  branches.  Basal  portion  broadest  in  c»ollar  region,  nar- 
rowing slightly  near  vvliere  gills  are  attached.  Collar  very  narrow,  with  incisions  above  and  below, 
with  ventrallv  a  dark  transverse  band  on  either  side. 

Nunil)er  of  tlioracic  somites,  8.  Setie  and  uncini  like  those  of  /*.  elongata.  It  differs  from  the  latter 
species  in  the  greater  body  diameter  and  the  much  shorter  branchiae. 

Collected  at  station  4551,  vicinity  of  Monterey  Bay,  California.  Type  no.  5222,  U.  S.  National 
Museum. 
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Oenui  LAOHOXE  Kalm^en. 
Liaonoine  punctata,  new  s:f>ec'iei*. 

Body  rather  stout;  thorax  3  mm.  in  diameter.  length  of  thorax  and  aWomen/il  mm.  Tentacles 
about  10  mm.  long. 

Tentacles  about  25  on  a  side,  l)asal  portion  for  rather  more  than  one-half  tlieir  length  a  deep  i>urple 
color.     Rest  of  tentacle  in  irregularly  alternating  band;*  of  white,  yellow,  and 
purple.     Inner  margin  deeply  fringed,  very  short  free  terminal  fH>rtion.  f 

Thoracic  somites  show  great  variation  in  arrangement  of  metameres. 
Through  splitting  of  s<^)mites,  the  two  sidt^s  rarely  show  an  equal  nural)er  of 
intersegmental  constrictions,  and  consefjuently  have  an  unecjual  number  of 
ancinal  rows,  the  numV)er  varying  from  5-8.  Ventral  shields  of  thorax  not 
very  prominent,  rectangular.     A  very  narrow  fiecal  groove. 

Seta*  I  fig.  76 »  long,  with  flattene<l  wing,  showing  serrateti  e<iges.  Uncini 
with  one  large  tooth,  and  numerous  finer  teeth  scattered  over  the  apex  of  the 
crown  ifig.  77).     Uncini  of  thorax  and  of  aUlomen  similar. 

Bo<ly  with  numen>u8  minute  purple  spots  scattere<i  irregularly  over  its 
entire  surface,  fonning  a  dense  mass  just  posterior  to  the  collar.  Collar  narrow, 
with  a  prominent  incision  dorsally  and  ventrally.  ^*^-  '^'        ^^' 

A  prominent  spot  on  posterior  ventral  face  of  each  parapoilium.  Laonome  punctata,  new 

The  animal  lives  in  a  thick-walled  tube,  covered  on  the  outside  with  a  layer  x^o  (TT)  Uncinos. 
of  brown  mud.  v  2J». 

Collected  at  Puata  Bay  and  at  Waialea,  C)ahu.  Type  no.  5223,  U.  S. 
National  Museum.     length  of  thorax  and  alxlomen,  about  21   mm.;    collected  at  Waialea,  (^>aho. 

Family  SEKPILID.^. 
Oenui  POMATOCEBUS  PhillipL 

Pomatocerus  strigiceps  Mnn^h. 

PomatftcfruM  ftrifjiccps  Moroh.  Xaturhisu>rik  Tittsschrift.  Kjobenhavn,  June.   ISTCJ,  p.  412.    McIntof»h,  Report  Chal- 
lenger Expi-dition.  v.  xii.  p.  520:  pi.  LV.  figs.  3.  4.  pi.  xxi  .\.  figs.  2i>.  27,  >. 

Two  specimens,  somewhat  bn>a*ler  than  those  <lescribeti  by  Mcintosh,  being  nearly  6  mm.  wide 
in  the  region  of  the  collar.  Each  had  lost  its  operculum,  the  only  trace  remaining  l>einir  a  short  piece 
of  the  thick,  cylindrical  stalk. 

Collected  at  stations  40^^1  an<i  40.'W,  14-28  fathoms,  on  fine  coral  sand,  foraminifera,  corals. 

Oenai  PBOTTJLA  Eiiso. 
Protula  arafurensisP  Mcintosh. 

FrtAuIa  nrn/nrfn^i:'  MoInt<«h,  RejKirt  Challenger  K.xp.,  vol.  xil.  p.  Ml.  pi.  xxxi  -\.  figs.  17.  !•». 

Two  si»eiimens.  Both  were  injured,  neither  retaining  any  portion  of  the  abdominal  region. 
Mcintosh's  specimen  had  lost  the  branchiie,  but  in  character  of  thoracic  membrane  and  in  seta*  these 
agree  with  his  description.  Branchiie  3H-40  on  a  side,  rising  from  a  broad  l)ase,  tightly  ct>ile<l.  No 
appreciable  extent  of  ai»ex  devoid  nf  lateral  branches.  Length  of  thorax  of  larger  specimen  7  mm.,  of 
gills  ( contracteii  I  7  mm. 

Fragments  of  cjilcareous  tulK»s  wen*  found  in  the  Injttle  with  the  specimens.  It  is  doubtful  whether 
they  really  l>elont:ed  to  the  animal. 

Collected  at  station  4551,  in  vicinity  of  Monterey  Bay,  California. 
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Oeniu  VBBMnJA  Lamarok. 


Vermilia  sp. 


A  Hiigle  shell,  containing  only  a  few  fragments  of  the  animal,  too  much  injured  for  identification. 
Collected  at  station  3916,  299-330  fathoms,  on  bottom  of  gray  sand  and  mud. 

Family  ilERMELLIDiE. 


Oenni  HERKELLA. 

Hermella  varians  Treadwell. 

Hermelia  varian$  Treadwell,  PolyohaetoiiH  AnnelidH  of  Porto  Rleo,  Bull.  U.  S.  Fish  ('cm mission,  vol,  xx,  1900.  p.  210, 
fig.  81. 

These  had  a  few  lees  paleae  on  either  side  than  did  the  specimens  from  Porto  Rico,  and  the  innir 
row  of  paleie  was  more  often  three  than  four  on  a  side.  The  two  large  tentacles  were  easily  broken,  so 
that  few  individuals  showe<l  both  intact.  When  one  was  gone,  the  other  looked  like  a  single  median 
tentacle.  Behind  the  tentacle  on  either  side  is  a  row  of  3  or  4  tentacle-like  pnx»esses,  extending  partly 
around  the  b^xiy. 

Collected  at  station  39()9,  308-.S22  fathoms,  on  a  Iwittom  of  tine  white  siuid  and  mud. 

Oeniu  8ABELLABIA  Lamarck. 

Sabellaria  setosa,  new  si>ecie8. 

Head  truncatcnl  only  in  a  very  slightly  oblique  fashion,  with  shallow  fissure  dorsally  and  deei>er 
(me  ventrally.     On  either  nide  a  single  row  ( f  about  15  very  slender  |)aleie,  continued  around  a  curvt* 

near  ventral  surface  so  as  to  form  nearly  a  complete 
circle.  First  2  or  3  dor^»al  ones  short,  others  much 
longer,  of  uniform  length  throughout.  Palea*  slen- 
der, ta{)ering  uniformly  to  apex,  with  what  appear 
under  low  |>ower  to  W  very  minute  denticulations 
along  l)oth  r^itles.  Un«ler  high  power  (tig.  78)  this 
apiK'arance  is  wh'Ii  to  l>e  due  to  a  series  of  rings,  tlie 
outer  e<lge  of  each  forming  a  j)rotrusion  all  around 
the  palea.  These  rings  relatively  more  prominent 
toward  ai>ex.  Interior  of  jvalejc  with  numerous  fine 
])arallel  longitudinal  lines. 

Dorsally  at  end  of  row  of  ])alefv'  is  on  either 
side  a  row  of  alK)Ut  (>  short  hooks.     Vjivh  (tig.  7V») 
has  a  thick  central  axis,  curv<Ml  at  apex,an<l  with  a 
broad,  thin  wing  on  curved  surface.     Axial  ]>ortion 
marked  with  large  numbers  of  fine  longitudinal  lines. 
On  outer  side  of  head  near  ])ases  of  pale^c  is 
on  either  side  a  row  of  slen<ler,  finger-shaped  cirri. 
These  may  differ  in  size,  apparently  a  result  of  un- 
equal contraction.    Dorsally  each  row  l>ends  around 
so  that  a  few  cirri  are  found  ]>etween  the  two  rows 
»>f  dorsal  hooks. 
Mouth  witli  two  large  palj>s,  crenulated  at  the  edges.     Behind  these  on  either  side  a  broad,  rounded 
IoIh*.      Behind  this  t\v<)  transverse  rows  of  cirri,  2  or  'A  in  a  row,  tlie  anterior  larger  than  the  posterior, 
most  dorsally  ]»lare<l  <  irnis  of  ])Osterior  row  lying  close  to  base  of  tir.<t  gill.     A  narrow,  roundo<.l,  and 
ratluT  prominent  lower  lip  lies  just  posterior  to  the  mouth. 

(lijls  eii:ht  pairs,  Imii:.  narrow,  gently  tapering  toward  apex,  the  anterior  ones  largest  an<l  over- 
lappintr  in  d(>r>al  niidtlie  Vuw,  posterior  ones  smaller.  Along  both  edges  of  each  gill  ai*e  series  of  little 
tieshy  protrusions  of  it>  wall. 


t3i 


Fi.i.  7s. 


Vui.  79. 


Fig.  jso. 


Vui.  si. 


S'lheJlnriii  ttftum,  luw  specie*..     (7^)  Portion  of  jwilen.  v  l-SJ. 
i7'.»i  i)t»iNal  lM>)k,  N  A\     (>0)  SotH,  X  1.H5.    asD  riiclnus, 

■.  •2SU. 
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Somites  2  to  o  earn*  <l<»i>ally  a  niw  «.»f  !*hnrt.  ttoiit  y^u*-  witli  ))n4i<l  iMiinte«i  I'lul.**  { tig  8<)».  \Vli«ile 
Hiiria*.-i»  «if  expttiisioii  O'wrtHl  witli  slmrt,  ^i}lar|l  jij'iin*!?.  A]t«*riiatiiiL'  with  th*-***  in  ea«*h  row  an*  very 
long,  tlelii-ati*  hair-like  f*ftjf.  On  hixlh  Huiiite  ilier^*  .>-ft;i- «li>ai»i»€far  aihl  a  r«.w«ii  uiK^ini  take*  their 
pla4'e.  Each  uncinus  with  numeriiu:<  >iiarp  >|iiiM>  alMii;;  oiu.'  tai-t*.  1< Miking  in  jirotiU*  t^j.  >]  i  Iik«*  a 
Finirle  mw  of  very  sharp  spines.  Simu*  .*!n»w  a  nnl  att;:*):*  <1  at  one  en«l  a«*  in  ti^'ure,  wliilt*  in  «itlier>  it 
u«  atta<*ht>il  at  the  oppi^r^ite  en<l-  1  ain  iinahlt-  tn  say  ivhKrifr  then*  is  any  n-LHilarity  in  theili.-trilmtion 
111  these  twii  fnrnis.  These  n»ws  of  nndni  are  f«»nnil  in  as  many  simites  a>  wen*  preserve«l  in  any  of 
niv  speeimen**.     Ventrallv  in  each  M»niite  i*  a  tuft  of  v»tv  loiij.  hair-like  set:*'. 

Tlie  jM»sterir»r  InnIv  region  wil«  not  jin-serve*!  in  any  of  the  <|»e«*inien^. 

Tiil»e  verv  thiek  walle«l,  e<ini|M.»««*il  ahiiost  entir^lv  of  shells  "f  f  raniinifera. 

I^'ntrth  of  In-a*!  ami  1*J  anterior  somitt-i*  l«>  mm.  Wiilth  of  aiiterinr  r»-«'ion  3.r>  mm.  Color  i  in 
alcohol)  li>rht  hrnwn  ventrally.  i.lark  hmwn  liorsally.  l*al|i>  an^l  lirri  «f  l»»a«l  very  liirht  hrown. 
Pkleje  poliien  yellow.  Colleeteil  at  station  4(M1.  iis:J-25,S  fathoms,  on  Nit  torn  of  irniy  niu<l  ami  fora- 
minifera.     Tyi»e  n«».  r>L*24.  U.  S.  National  Museimi. 
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abbreviatam,  Percnon S42 

abbreviatus.  Acanthopus 842 

aberrans.  Chlorodopsis &59 

Acanthephyra  ensis 914 

eximea 922 

eximia 922 

Acanthonyx  simplex 881 

Acanthopus  abbreviatus 842 

pilimanus 842 

acestra.  Leucifer 910 

Lucifer 910 

Acbaeopsis  superciliaris 877 

Achaeus  affinis 877 

Acbelous  argentatus 871 

granulatus 871 

obicularis 871 

pubescens 870 

acicula,  Hippolysmata 912 

Acoetids 1154 

Acrocephalus  f amiliaris H)o 

Actsa  affinis 852 

garretti 8o2 

hawaiiensis 8'>3 

hirsutissima 8V2 

integerrima 854 

nodulosa 8'»3 

ruf  opunctata 852 

speciosa 852 

tomentosa 852 

variolosa 853 

Actseodes  affinis 852 

integerrimus 854 

tomentosus 852 

actoeoides,  Lophactcea 846 

Lophozozy  mus 846 

Platypodia 846 

Actumnus  oJ)esus S6o 

acuta.  Ilippoly te , . .  912 

acutifrons.  Pilumnus 863 

acutirostris.  Palaemon 923 

acutus.  Virbius 912 

admete.  Cancer 874 

Thalamita 874 

JRgA  deshayesiana 821 

quadra  tasinus 819 

.£geoQ  orientalia 911 

-Bgidse 819 

SBgyptiaca,  Gomophia 1087 

Nardoa 1087 

segyptiacus.  Scytaster 10S7 

fleneus,  Zosimus jy46 

Zorymus 846 

aequalis.  Haliporus 905 

JRstPeliktA  hypoleuca 793 


Page. 

aflinis.  Acha?us 877 

ActJta 852 

Actieodes 852 

Metapenaeus 903 

Parap»*n8Bus 903 

Penaeiis 903 

agasslzi.  Thysanopoda 964 

Aglaophenia 953 

rigida 953 

Akekeke 803 

alata.  Ctenomysis 967 

AUmtross.  black-fiK>tod 790 

Laysan 786 

an»a  kiltlilzi.  Gygis 785 

Polynoe 1149 

alberti.  Brisinga nil 

Alciopa  quadrioculata 1160 

AlciopidsD 1 158 

alcockj.  Pilumnus 862 

ThalamiU 875 

alexandri,  AtoUa 1138 

Heterocarpus 918 

Alpheus  marmoratus 913 

araniophilus,  Pentagonaster 1051 

Amphinomidae 1164 

Amphitrile 1177 

Araphitrite  sp 1177 

anacantbus.  Gilbertaster 1063 

Anaitis 1158 

tenuissima 1158 

Anas  laysanensis 799 

AnatidiP 799 

Anchialus 9T2 

typicus 972 

Anchistia  spinigera 920 

andersoni.  Pilumnus 863 

angulatus.  Ties 889 

angustifrons.  Sesarma 840 

angust  us.  Cycloxanthops 849 

annulipes.  Lydia 862 

O/.ius  ^Euruppellia- 862 

Anous  stolidus 783 

Anseropoda 1088 

insignis 1088 

Anseropo«Jid>e 1087 

antarcticus.  n»acus 896 

F'arril^cus 896 

Scyllarus 896 

Antennella 952 

coraplexa 952 

Anthenlaster 1067 

epixanthus 1067 

Aphrizldae 803 

Aphrodita 1157 

1183 
F.C.B.1903,Pl.»-27 
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Aphrodita  echidna 1157 

Aphrodltldae 1167 

Apseodldfe 819 

Apseadei  sp 819 

aqoilA,  Fregata 796 

aquilas,  Pelecanus 796 

Arabella 1171 

attenuata 1172 

Irtdeaoens 1171 

arafurensis,  Protola U79 

aranea,  Ondnopiu 879 

Archaster 1045 

typlctia 1045 

Arohasterldse 1045 

Arctiuarctus 896 

martensl 896 

arctui,  Arctas 896 

Scyllarus 896 

Arenaria  Interpres 803 

arenoaa,  Culclta 1076 

DOVSegOlDflB 1076 

areolata.  Chlorodopsls 858 

areolatui,  Chlorodlas 858 

Chlorodopsls 858 

argentatui.  Neptaniis 871 

Portaniu 871 

ArifltaDtia  semldentatos 906 

armata,  Nldorellla 1074 

armatas,  Astropecten 1005 

Pelceus 850 

Pentaceros  (Nldorellla) 1074 

Seigestes 909 

artlculata,  Calllanaaaa 892 

asper,  Elconaxlus 805 

Polycheles 899 

Astacas  penicillatus 897 

AsteriaB 1087 

calamaria 1104 

carinlfera 1087 

gmnularis 1054 

muItUora 1085 

(Hellaater)  multlradlata 1104 

strlaU 1093 

AsterlldaD,  key 1104 

Asterina 1087 

glbbosa 1067 

granulosa 1087 

minuta 1087 

AsterinldK 1087 

Asterinlnse 1087 

Astcrodiscus 1074 

tuberculosus 1075 

Asteropsis 1087 

Asthcnactis 1096 

papyraceus 1096,1097 

Astroceramus 1056 

callimorphus 1056 

Astrogoniinse 1036 

Ast  rogonlum 1036 ,  1050 ,  1052 

Astropecten,  key 1003 

armatus 1005 

calllatus 1012 

ctenophorus 1006 

polyacanthus 1004 

productus 1010 

pusUlulus 1008 


Astropecten  veUtarts 1005 

Astropectlnldae,  key 1003 

Ateigatls  flortdus 845 

Umbatus 845 

ocyroe .' 845 

AtoUa 1138 

alexandri 1138 

attenuata,  Arabella 1172 

attenuatus,  Palaemon  debllls 924 

Prodelphlnus 813 

Psilaster 1019 

Atya  bisulcata 919 

Atylde ^ 919 

Atyolda  bIsulcaU 919 

auauensls,  Thalamlta 874 

Aulacolambrus  hoplonotus 885 

white! 885 

australlensls,  Staurooephalua 1173 

australis.  Eucopla 970 

A  xia  serratifrons 895 

Axilde 893 

A  xi  us  palloloensis 883 

rudls 894 

serratifrons 895 

spinosissimus 894 

Balea 940 

mirabills 940 

balel,  Lytocarpus 954 

Banarela  vlllosa 854 

beaumontii,  Pentacheles 899 

Benthaster 1101 

en  timus 1  lOl 

Benthesicymua  Investlgatorls 906 

ladniatus 906 

moratus 907 

Benthonectes  flllpes 907 

Benthopectinide 1039 

blannulata,  Eunice 1169 

bidentata,  Euphausia 964 

bidentatus,  Xantho 847 

bllobata,  Eunice 1168 

Birds  of  Laysan  and  Leeward  Islands 767-807 

Irregular  visitants 807 

bisulcata,  Atya 919 

Atyolda 919 

bisulcatus.  Sergestes 909 

Bl  thynls  grandlmanus 923 

biunguis,  Xanthodlus 849 

Booby 797 

blue-faced 796 

red-footed 797 

boopls,  Nematobrachlon 966 

Nematodactylus 966 

Bopyrids 824 

Bopyroidea 823 

Boreomysls 971 

obtusata 97 

bowersl,  Nereldaster 1049 

Brachyura 833 

bradleyl.  Mithrodla 1094 

branchlatus,  Thelepus 1176 

brevimana,  Myra 891 

Persephona ' 891 

brevirostris.  Caridlna 919 

brevia,  Pandalus 916 

brevLspina.  Luldia 1036 
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Brisinga,  kej 1109 

alberti 1111 

evermannii 1113 

fragilis 1115 

panopla 1109 

Brisingidse 1107 

brunnea.  Goniada 1 174 

biyani.  Halicomaria 956 

balweri.  Bui weria 794 

Procellaria 794 

Bulweria  bulwcri 794 

caeUtus.  Etisodes 858 

csstifer.  Melia 866 

c«0tifeiu,  Lybia 866 

calAmaria.  Ast^riaa 1104 

CalAppa  calappa 8S7 

fomicata 887 

gallus 887 

hepatica 887 

caUppa.  Calappa 887 

CaUppidse 887 

calAppoides,  Lambrus 886 

Parthenope  ( Parthenolambrus ' 886 

calcarata,  Gnathophausia 968 

califomica.  Potamilla 1178 

Callianassa  articulata 892 

sp 893 

CallianassidsB 89*2 

Calllaster 1061 

pedicellaris 10i'»l 

Calliderma 1058 

spectabilis 1058 

calUmorpbus.  Astroceramus laV) 

callipeploa,  Leiaster 1083 

callistus.  Astropecten 1012 

Calycella 944 

syringa 945 

Campanularia 942 

eloisa 943 

spinulosa 943 

Campanularidae 942 

Campanulinidfp 943 

canaliculatus,  Pal»mon 901 

Ponirus 901 

Pencpus 901 ,902 

Xanthias So6 

Cancer  admete 874 

sanguinolentus 870 

sebanus 865 

sexdentatus 8?2 

tenuicrustatus 8.18 

Cancridfle 875 

cantans,  Tolesplra S04 

Telespyza sn4 

capensts,  Prodelphinus 813 

capillare,  Eudendrium fi39 

Capparis  sandwichctana 774 

carbunculus,  SphenocariMiuis 879 

Carcinides  mjcnas 867 

Cardisoma  hirtipcs 838 

rotundum S38 

Cahdina  breviroslris 919 

carinatura.  St yiocheiron 966 

carinatus,  Heterocarpus 917 

Pandaliis 917 

carinifera,  Asterias 1087 

Gymnaatena 1087 

Gymnasteriaa 1087 


Page. 

Carpilius  convcxus 842 

maculatus 842 

Carpilodea  coccincus 843 

monticulosus 844 

ruber 842 

supemodosus 844 

tristis 842 

vaillantianus 843 

virgatus 843 

Carupa  Iseviuscula 870 

caystrus,  Pseudozius 861 

Ceramaster 1054 

ceramoidea,  Tosla  ( Plinlhaster) 1052 

Ceratella 939 

f  usca 939 

Ceratellidje.*  ..*'?..* 939 

ceratophthalma,  Ocy poda 833 

Ocy  pode 833 

cer\-icomis.  Lictorella 946 

Ophthalrais 882 

Stenocenopa 882 

Stenooionops 882 

Chalaraspis  unguiculata 970 

Charadriid» 803 

Charadrius  dominicus  fulvus 803 

fulvus 803 

Chanbdea 1 134 

moseri 1 135 

rastonii 1 134 

Charylxlis  crythrodactyla 872 

japonica 872 

orienUlis 872 

5-denUlus 872 

Cheiraster.  key 1040 

gazellap 1040 

horridus 1042 

inops 1043 

snyderi 1040 

chelifer,  Styiocheiron 966 

Chelifera 819 

Chenopodium  sandwicheum 773. 774 

Chloeia 1 164 

flava 1 164 

Chlorinoides  goldsboroughi 881 

Chlorodiella  laevissiraa 857 

niper 857 

Chlorodius  areolatus 858 

gracilis 848 

Isevissima 8.i7 

niger 857 

obscurus 858 

Chlorodopsis  al>errans 859 

areola  ta 8.>8 

areolatus 858 

scabrlcuia 859 

Chrysaora  (Dodecalwstrycha)  dubia 1136 

cinereus,  Cyclograpsus 840 

cingulatum,  Taeniosoraa 981 

cingulata    Psilasteropsts 1023 

Ciiratulidap. .- 1175 

Cirratuius 1 175 

zebuensis 1175 

cisloides.  Tnbulus 774 

CI  a  V I  d  « 94 1 

ciavigera   Mithro<Jia 1094 

coccineus.  Carpuodes 843 

ca?ruieipe«,  Ibaiamita 873 

coilans.  Eunice 1166 
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complanata,  PartheDope  (Platylambrus)  stellata 884 

complexa,  Antonnella 952 

compFessipes.  Macrophthalmus 834 

contorta,  Lafoea 945 

convexa,  Menippe 861 

convexus,  CarpiUus 842 

cooki,  Pilumnoplax 835 

Coralliocaris  quadrideDtata 920 

truncata 920 

cordimaDa,  Ocypoda 834 

corrugata,  Plumuiaria 951 

corrugatum,  Corydendrium 941 

Corydendrium 941 

corrugatum 941 

minor 941 

Coscinaaterias 1 104 

euplecta 1105 

CragonldsB 910 

crassifllis,  Terebella 1175 

crassimanus,  Loptodius 847 

Xantho 847 

craasipes,  Pachygrapaus 840 

craspedotus,  Tritooaster 1017 

crenulata,  Sertularella 949 

Cn  brella 1084. 1089 

cnbranus,  Ophidiaster 1078 

crinipes,  Geograpsus 839 

Cry ptosoma  granulosum 888 

Ctenomysis  alata 967 

Ctenophoras 1141 

Cryptolaria 946 

opereulata 947 

pulchella 947 

symmetrica 947 

Ctenophoraster 1014 

hawaiiensis 1015 

ctenophorus,  Astropecten 1005 

Culcita 1076 

arenosa 1076 

novseguioese  arenosa 1076 

ciineatus.  Pufflnus 791 

cupulifer.  Pilumnus 866 

Polydectus 866.867 

cupulifera.  PilumDUs 866 

Polydectus 866 

curassavicum.  Ileliotropium 774 

Curlew,  brlstie-thighed 803 

cyauops  Dysporus 796 

Sula 796 

Cyclocs  granulosa 888 

Cyciograpsus  cinereus 840 

granuiatus 840 

bcnsliawi 840 

Cycloxanthops  angustus 849 

cymodoce,  Orapaiiius 865 

Trapezia 865 

Cymothoidic 822 

Cy mothoa  recta 822 

Cy  raothoidca 819 

Cyrtomaia  lametlata 879 

smithl *. 877 

Daira  pcrlaia 854 

Dajidce 823 

Daidorfla  norrlda 886 

detjiiis   i-,eander 924 

Pateeroon 924 

dclicata.  Piumuiana 951 
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dentatus.  Etisus 850 

dentifera,  Sertularella 948 

depressa,  Plagusia 841 

squamosa.  Plagusia 841 

tuberculata.  Plagusia 841 

depressus.  Ilarpilius 920 

deshayesiana.  ^ga 821 

Rocincia 821 

digitalis.  Grapeiltus 866 

Trapezia 866 

Diomedea  nigripes 790 

immutabilis 786 

DiomedeidaB 786 

Diphasia 950 

palmata 950 

diplax,  Liockia 1083 

paciQca 10S5 

Ophldiaster 108.) 

Dipsacaster 1026, 102!» 

nesiotes 1026, 1029 

discissipes.  Stylodacty lus 927 

distlncu,  Randailia 8i»0 

Distolasterias iios 

euplecta 1 105 

dodecabostrycha.  Periphylla 1 136 

Dodecabostrycha  dubia 1136 

dodone,  Lophozozymus 846 

Domecia  hispida 866 

dominicus  (ulvus.  Charadrius 803 

Dorippldse 891 

Dredging  stations,  list 995 

DrepanldidsB 803 

Drepanophorus 986 

dubia,  Chrysaora  (Dodecabostrycha) 1136 

Dodecabostrycha 1136 

dumosa.  Lafoea 945 

Dysporus  cyanops 796 

Ebalia  Jordan! 889 

tuberculosa 889 

echidna.  Apbrodita 1157 

Echlnaster 1092 

sp 1092 

Echlnasteridee,  key 1089 

Echinasterinao 1089 

Echinoecus  pentagonus 880 

ed wardsi.  Sergestes 909 

Thalamita 873 

edwardsii  Sergestes 909 

Egeon  habercn 91 1 

onen  talis 91 1 

Eiconaxius  asper 895 

cicctra,  Etisodes 851 

eioisa.  Campanularia 943 

elongata.  Potamiila 1178 

Enoplometopus  occidentalis  900 

pictus  900 

ensilor.  Ileterocarpus 917 

Ncmatocarcmus 92C 

onsilera,  Eumiersia 926 

cnsilerus,  Nematocarcinus 926 

ensis.  Acanthephy ra- 914 

Pandalus 914 

IMesionika 914 

Entophilmte 824 

Entophilus 824 

omnltectus 825 

Epicandea 823 
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epixanthns.  Antheniastfr 1067 

equalis.  HalifM^nis 5<15 

Eriphia  laeviinana vVS 

sobana S*>5 

eritimus.  Benthaster 1 101 

Er>'oneicus  indicus  hawaiiensis 900 

Eryonidip >9S 

cr>'throdactyla,  Charybdis S72 

erythrodact ylum,  Goniosoma S7"2 

Ethusa  (Ethusinai  gracilip^'s 891 

mascaronc  hawaiiensis k91 

Etbusina  gracilipes S91 

Etisoles  caelatus SoS 

clfctra >s51 

Etisus  dontatus stO 

laevimanus 851 

splendidus N50 

Eucopla 970 

ausl  ralis 970 

sculpticauda 971 

Eucopiid?e 970 

Eudendridje 939 

Eudendrium 939 

capillan* 939 

rameum 93^.* 

eudora.  Xantho Mf> 

Eumiersia  cnsifera 92ti 

Eunice I  Itw 

hiannulata lHi9 

bilobata 1  lr>S 

collaris 1  ItW) 

hawaiensis llt»»i 

intemipta 1 1H7 

nicidioformis 1  iri9 

siciliensis 1  l»v5 

sp 1170 

teretiuscula 1 17J 

vittata 1 166 

Eunicidsp 1 105 

Eupanthalis 1154 

oabuensis 1154 

Euphausia 964 

bidentata 9»>4 

pelliicida 9t>4 

pseudogibba 965 

Euphausiacea 9<>4 

Euphausiidic 964 

Euphrosyno ll'Vj 

heterobranchia 1 164 

eupiocla.  Coscinaslerias  (Distolastorias- 1105 

Eupolia 977 

Eurueppelia  sp s57 

Euruppellia  annulipes Sr.2 

Euruppelia  sp S57 

Eurythoe lb»4 

pacifica 1164 

Eusyllis 114S 

tubifox 114S 

evemianni.  Brisinga 1113 

Metapenajus 904 

E  voplosoma 10»>5 

forcipifora lOtjo 

exaratus.  Leptodius 847 

Xantho 847 

exetastica,  Thalamita 874 

exiguus,  Pandalus 916 

eximia.  Acanthephyra 922 
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expansa.  Liinice 1176 

oydouxii,  Lophactaea 845 

I'lalypodia 845 

famlUaris.  Acroeephalus 805 

Tartare 805 

fasciolatum.  Gnathophyllum 926 

faxoni.  Sarraatiura 841 

femorislriga.  Sonex 897 

feneslrata.  Thuiaria 950 

ferruginoa  intermetJia.  Trapezia 865 

Trap>ezia 865 

fernigineus,  Grapsillus S65 

intermedius,  Grapsillus 865 

fijiensis,  Psamraolyce 1 156 

Filellum 946 

serpens 946 

filipes.  Benthonectes 907 

Finch.  Laysan 804 

fisheri.  Monostapi'has 952 

Palicus 835 

FlabeUifera 819 

flal>ellum.  Lanu>» 1175,1176 

flagellata.  Paslphaea 928 

flava,  (hloeia 1164 

Ilalicornaria 955 

flaveseens.  Xanthias 855 

flavo-punctata.  Trajx^zia 866 

flavopunclatus.  Grapsilimnifopunctatus 866 

flavus.  Pilodius 860 

floridus.  Atergalis 845 

foliaceus.  Oplophorus 922 

forcipifera.  E voplosoma KJ65 

Forcipulala 1 102 

fornicata.  Calappa 887 

frapilis.  Brisinsra 1115 

frailliii.  Himatione 803 

freethi,  Uimatlone 803 

Fregata  aquila 798 

FregatidjT 798 

frutieosa.  Lafoea 945 

fuliginosa.  ( n-eanodroma 795 

Procellaria 795 

Sterna 779 

ful vus,  Charadrius 803 

dominicus 803 

fusca,  Ceratella 939 

punctata.  Vanadis 1 150 

fusiformis,  Hormiphora 1141 

Lam|)etia 1141 

Galene  hawaiiensis S51 

gallus.  Calappa 887 

GaneriiniF 1087 

garrelti.  Act.Ta S52 

Gattyana 1154 

senla 1154 

gaudichaudii.  OcyjKxie 834 

gazella?.  Cheiraster 1040 

Gecarcinida? 838 

Gelasimus  minor 834 

telescopicus 834 

telragonum 834 

gemmipara,  Trypanosyiiis 1147 

Gennadas  parvus 907 

propinquus 907 

sp IC7 

Gcograpsus  cnnii>es 839 

lividus S39 
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germanl.  Ophldiastcr 1078 

gibberosa,  Hippolyte 913 

gibberosus,  Hippolyte 913 

gibbosa,  Asterina 1087 

gibbosus,  Hippolyte 913 

gigas,  Gnathophausia 968 

Giibertaster 1062 

anacanthus 1063 

gilberti,  Randallia 800 

Stegopoma 943 

Glyccra 1174 

aaglttariax 1174 

GlyceridfiP 1174 

Gnathopbauaia 968 

calcarata 968 

gigas 968 

longisplna 969 

sarai 969 

willemoesi 969 

Gnathophylllda? 926 

Gnathopbyllum  faaciolatum 926 

goldsborooghi.  Chlorinoides 881 

Gomophia 1087 

e^yptiaca 1087 

Oonlada 1174 

brunnea 1174 

Goniadlda; II74 

Goniastor 1072 

Gonlasterida?,  key 1045 

Goniasterinsc 1050 

Goniocaphy ra  inipqualis 870 

Gonlodiscidina? 1070 

Goniodlscinsc 1070 

Goniodiscides 1070 

sebsp 1070 

Goniodiscus *  1070 

sebae 1070 

Gonlosoma  erythrodactylum 872 

japonicum 872 

Gony 786 

gorgonoides,  llydrodendrium 036 

gracilibranchis.  Terebella 1176 

gracilimanus.  Palemon 923 

graclllpes,  Ethusa 891 

Etbusina 891 

Thalamonyx 873 

gracilirostris.  Hoplophorus 921 

Oplopborus 921 

gracilis,  Choropodius 848 

Leptodius 848 

Ncmatocarcinus  927 

Pontophilus 910 

PsilaMtor 1022 

Siriella 972 

Stegopoma 944 

grandimanus,  nithynis 923 

Puleemon 923 

Palemon 923 

grandis,  Lumbnconereis 1170 

granuiata.  Lupoa 871 

granulatus,  Acholous 871 

Cyclograpsus 840 

Nopt  un  us 871 

Polycheles 899 

Port  unus 871 

granulosa.  Asterina 1087 

Cycloes 888 
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granulosa,  Lophactsea 845 

Platypodia 845 

granalosum.  Crjnotosoma 888 

Orapse  rude • 838 

QrapsUliu  cyraodoce 865 

diglUlis 866 

ferrugioeus 865 

intermediua 865 

maculatus 865 

rufopuDCtatus 866 

flavopunctatus 866 

Grapsidae 838 

Grapaus  grapaua  tenuicrustatus 838 

hirtua 838 

loogitarsis 838 

maculatus 838 

nidis 838 

strlgoflus 838 

longitarsis 838 

subquadratus 838 

Oreefla 1160 

oahuensls 1160 

quadrioculata 1160 

Gygis  alba  Idttiltzl 785 

Gymnasterla 1087 

carinifera 1087 

Gymnastenas  carinifera 1087 

Gymnasteriids 1087 

haanii,  Scyllarus 896 

habereri.  Egeon 911 

Pontocans 911 

Halecidffi 942 

balecioides,  Lictoreila 946 

Halecium 942 

acandens 942 

baiiaeti,  Harmothoe 1153 

Haiicornaria 955 

bryani 956 

flava 955 

Halimus  hiigendorfi 881 

ovatus 881 

tenuicomis 881 

Haliporus  eequalis 905 

equalia 905 

modestus 905 

Hapalocarcinidae 892 

Hapalocarcinus  roarsupiaiis  .\ 392 

Harmotboe 1153 

hallacti 1153 

hirsuta 1154 

tuberculata 1154 

Harpilius  depressus 920 

Harrovia  tnincata 886 

hawaiensis,  Eunice 1166 

Llgla 822 

Lygla 822 

Lytocarpus 954 

Nika 912 

Proceasa 912 

hawaiiensis,  Act»»a 853 

Ctenophoraster 1015 

Eryoneicus  indicus 900 

Ethuaa  mascarone 801 

Galene 851 

Micranous 784 

Mursia 887 

Otlua 862 
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hAwaiiensU,  PenUccroe 1072 

Psathyrocaris 928 

Rodnela 821 

Heliaster 1104 

multiradiata 1104 

Heliasteridse 1 104 

HeUotropium  curassavicum 774 

Hemigrapsus  craasimanus 839 

Heinip>ensus  semidentatus 906 

hendersoni.  Kraussla 875 

Henrida 1089 

key 1090 

pauperrima 1091 

robusta 1090 

benshawi.  Cyclograpsus 840 

OrtmaQiila 919 

Spongicola 901 

hepatica,  Calappa 887 

Ueresaster 1094 

Hermella  varians 1  ISO 

Hermellidffi IISO 

Hermodice 1 165 

pennata 1165 

Hesione 1149 

pacifica 1149 

Heaionldae 1148 

.Heteractitis  incanus 802 

heterob ranch ia.  Euphrosyne 1164 

Heterocarpus  ale  xand  ri 918 

earinatus 917 

ensifer 917 

Isevigatus 918 

signatus 91S 

hexagonum,  Parathranites S67 

hilensis,  Schizophrys 882 

hilgendorfi,  Haliraus &S1 

Himatione  f raithli 803 

f  reethi 803 

Hlppasterins 1065 

Hippolysmata  acicula 912 

paucidens 913 

nippolyte  acata 912 

pbberosa 913 

pbberosus 913 

gibbosus 913 

mariDorata 913 

marmoratus 913 

Hippolytidae 912 

hirsutissima.  Actaea 852 

birtipes.  Cardisoma 838 

Micippa 8S2 

birsuta.  Uarmothoe 1154 

birtus.  Grapsus S3S 

bispida.  Domccid 8»j6 

bispidus.  Stenopus 901 

Holometopus  obtusif rons 840 

trapezium 841 

nomaridae 900 

Honey-eater,  Laysan 803 

boplonotus.  Aulacolambrus 885 

Lambrus 885 

Parthenop)c 885 

Hoplopborus  gracilirost  ris 921 

Hormipbora 1141 

fusiformis 1141 

borrida.  Daldorfia 886 

borridu^,  Cheiraater 1042 
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Huenia  proteas 880 

Ilydraaterias 1106 

verrilU 1106 

Hydrodendridse 926 

Hydrodendriura 926 

gorgonoides 926 

Hydromeduaa? 1140 

Hymenaster 1099 

pentagonalis 1099 

Hymenopenaeus  modestas 905 

hypoleuca.  iEstrelata 793 

hystrix,  Luidla 1032 

I  bacus  antarcticus 896 

immaculata.  Plagusia 842 

immutabilis.  Diomedea 786 

Inachida^ 877 

insequalis.  Goniocapbyra 870 

incanus.  Heteractitis 802 

Scolopax 802 

incisus.  Lophozozymus 846 

indicus  hawaiiensis.  Eryoneicus 900 

inermis.  Macrophtbalmus 834 

inops.  Cheiraster 1043 

inornatus.  Pseudozius 861 

insculpta.  Solmaris 1140 

insignia.  Anseropoda 1088 

insularis.  Ipomcea 774 

integerrima,  Actaea 854 

integerriraus.  ActJBodes 854 

Integra.  Kraussia 875 

Thalamita 873 

intermedia.  Trapezia  ferruginea 865 

intermedius.  Grapsillus  (errugineus 865 

interpres.  Arenaria 803 

Tringa 803 

interrupta.  Eunice 1167 

intonsus.  Lophozozymus 846 

Xantho 846 

invest igatoris.  Benthesicymus 906 

Iphione 1154 

murtcata 1 154 

Ipomoea  insularis 773.774 

pe»-caprsB 773 ,774 

iridescens,  Arabella 1 171 

Isaster 1046 

Isopods  of  Hawaiian  Islands 817-826 

japonica.  Charybdis 872 

japonicum,  Goniosoma 872 

japonicus,  Panulirus 897 

Senex 897 

jordani,  Ebalia 889 

Plumularla 951 

Pseudarchaster 1038 

kaiwiensis.  rasipha?a 927 

kauaiensis,  Spiront<K-ari8 913 

Key  to  families  of  Asteroidea 1001 

genera  of  Astrop€ctinid» 1003 

Brisingidae 1107 

Goniasteridae 1045 

Linckiidae 1077 

Pentacerotidae 1071 

Pterasteridae 1098 

species  of  Asteriidae 1 104 

Astrop>ecten 1003 

Cheiraster 1040 

Henricia 1090 

LiDckIa 1084,1086 
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Key  to  species  of  Luidia 1031 

Ophldlaster 1077,1078 

Pseudarchaster 1036 

Tosla 1062 

Kioea 803 

klttllUl,  Gygis  alba 785 

kobiensis,  Nereis 1161 

Kolea 803 

KrauBsia  bendersoni 875 

Integra 875 

nitida 875 

rugulosa 875 

kuken thali,  Tbalamita 875 

Kumiml 846 

lablatus,  Notopygos 1164 

laccadiveosis,  PaliBmonella 925 

ladniatus,  Bentbeeicymus 006  | 

lacunosa,  Partbenope  (Platylambrus)  stellata 884  i 

lacunosus,  Xantbo 847 

Laetmonice 1157 

producta 1157 

wyvillel 1157 

liBvigatus,  Heterocarpus 918 

UBvimaoa,  Eripbia 885 

IsBvimanus,  Etisus 851 

Isevis,  Lissocarcinus 869 

Ocy  pode 834 

Platyozius 861 

Poreellio 822 

Sicyonla 908 

Iseviftsima,  Cblorodlella 857 

Cblorodius 857 

Iseviuscula,  Carupa 870 

Lafoea 945 

contorta 945 

dumosa 945 

frutlcosa 945 

Lafoeidas 945 

Labaina  ovata 881 

lamarckil,  Xantbias 854 

XaDtbodes 854 

Lambnis  caiappoidee 886 

boplonotus 885 

lamellif  rons 885 

lameillger 885 

wbitel 885 

lamellata,  Cyrtomaia 879 

lameilifrons,  Lambrus 885 

lamelliger,  Lambrus 885 

lametligera,  Partbenope 885 

Rbinolambrus 885 

Lampetia  fusiformis 1141 

Lanice 1176 

ex  pansa 1176 

nabellum 1175, 1176 

Laonome 1 179 

punctata 1179 

Laridce 779 

latibrachium,  Parathranites 868 

lata,  Sertularella 948 

latus,  Scillarus 869 

Tics 888 

Laysan  i>i  rds 767-807 

I rregular  visitants 807 

plants 807 

laysanensis,  Anas 799 

laysani,  Phymodlus 858 
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leacbli,  Linckia 1085 

Leander  debilis 924 

paclflcus 924 

Leeward  I sland  bi  rds 767-807 

Leiaster 1083 

callipeplus 1083 

Leiolopbus  pillmanus 842 

Leptodius  crassimanus 847 

exaratus 847 

gracilis 848 

molokaiensis 847 

nudipes 848 

sanguineus 847 

waialuanus 848 

LeptogonasterinsB 1067 

Leucifer  acestra 910 

LeucosiidsB 888 

Llbystes  nitidus 834 

Lictorella 945 

cervicomis 946 

balecioides 946 

Llglidae 822 

Llg^a  bawaiensis 822 

Umbatus,  Atergatis 845 

Lluckia,key 1084 

dlplax 1085 

leacbii 1085 

multifora 1085 

multiforas 1085 

paciflca  diplax 1085 

typus 1085 

Linckiide 1077 

Liolopbus  planissimus 842 

Liomera  prstexta 844 

pubescens 844 

Lissocarcinus  leevis 860 

orbicularis 868 

List  of  Hawaiian  starflsbes 991 

lividus,  Geograpsus 839 

iongicauda,  Opercularelia 944 

Bicyonia 908 

longicome,  Styiocbelron 966 

longipes,  Pacbygrapsus 840 

Palinunis  897 

longisplna,  Gnatbopbausia 969 

longispinosus,  Portunus 871 

Xipbonectes 871 

longitarsis,  Grapsus 838 

Grapsus  strigosus 838 

Ortbograpsus 838 

Lopbactsea  actoeoides 846 

eydouxii 845 

granulosa 845 

semigranosa 845 

Lopbogaster 967 

typicus 967 

Lophogastridee 967 

Lopbozosymus  acteoides 846 

dodone 846 

incisus 846 

Intonsus 846 

lorioll,  Opbidlaster 1077 

lucasli,  Philonicus 904 

Pleoticus 904 

Solcnocera 904 

lucida,  Polynoe 1150 

Lucifer  acestra ftlO 
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Luldia,  key 1031 

brevispina 1036 

dathrata 1035 

hystrix 1032 

magnlfica 1033  ! 

sp 1036  I 

Luldiidae 1031 

Lumbriconereis 1170 

grandis 1170 

minuta 1171 

lunata.  Sterna 780 

Lupa  pubescens 870 

Lupea  granulata 871 

Lupocyclus  quinquedentatus 869 

luridus,  Scyllarus 896 

lutea.  Portulaca 774 

Lybia  caestifera 866 

tesselata 866 

Lydia  annulipes 862 

Lygia  bawaiensts 822 

Ly  smatidse 912 

Ly  tocarpus 954 

baJei 954 

hawaiensis 954 

phoeniceus 954 

similis 955 

macrobraiichiata,  Northia 1172 

Nothria 1 172 

macropbthalmum,  Platepistoma 876 

Macrophthalmus  compressipes 834 

inermis 834 

jx>dophthalmus 834 

macrophthalmus.  Portunus 871 

telescopicus 834 

Xiphonectes 871 

Macrora 892 

maculata.  Trapezia 865 

maculatus,  Carpilius 842 

Grapsillus 865 

Grapsus 838 

msenas,  Carcinides 867 

Manella 837 

spinipes 837 

Man-o'-war  bird 798 

margaritifera,  Miclppa 883 

|>arca,  Micippa 883 

margioatus.  Palinums 897 

Panulirus 897 

Penaeus 902 

Penoeus 901,902 

magnlfica,  Luidia 10^3 

magnipalpa,  Polynoe 1149 

Maldanidse 1 1 78 

marmorata.  Hippolyte 913 

Spirontocaris 913 

marmoratus,  Alpheus 913 

Hippolyte 913 

Palaeraon 913 

Marphysa 1172 

teretiuscula 1172 

marsupialis.  Hapalocarcinus S92 

martensi,  Arctus 8% 

Scyllarus 896 

martia.  Plesionika 914 

martius.  Pandaius 914 

mascarone  ha waiiensls,  Ethusa 891 

megalops,  Notopygos 1164 
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Medseus  omatus 8A 

simplex 8ft 

Mediaster 1046 

ornatus 1046 

Mediasterinje 1046 

Melia  caBstifer 866 

tessellata 866 

Mensethius  rnonoceros 880 

Menippe  convexa 861 

mesactus,  Astropecten 1014 

messor.  Metopograpsus 839 

Metapenseus  aflBnis 903 

evermanni 904 

mogiensis 904 

richtersii 904 

velutinus 903 

metopograpsus  messor 839 

Micippa  hlrtipes 882 

margaritifera 883 

parca 883 

parca 883 

phily  ra 882 

Micranous  ha waiiensis 784 

Micropanope  sexlobata 856 

micropelta,  Tosia 1064 

miliaris.  Acodontaster 1036 

Miller-bird 806 

milleri,  Plumularia 961 

minor,  Corydendrium  941 

Gelasimus 834 

Uca 834 

minuta,  Asterina 1087 

Lumbriconereis 1171 

Vanadis 1158 

minutus,  Nautilograpsus 840 

Pachygrapsus 840 

Planes 840 

Xanthias 855 

Xanthodes 855 

mirablUs,  Balea 940 

Polynoe 1149 

Mithrodia 1094 

bradleyi 1094 

clavigera 1094 

peculiar  specimen 1096 

Mithrodidae 1094 

Mithrodiidse 1094 

MithrodiinjT 1094 

modestus,  Haliporus 905 

Hymenopenaeus 906 

modumanuensis,  Pontophilus 910 

mogiensis,  Metapenaeus 904 

Parap)enaeus 904 

molokaiensis,  Leptodius 847 

rnonoceros,  Mensethius 880 

Monostsechas 952 

fisherl 952 

quadridens 952 

moratus,  Benthesicymus 907 

moseri,  Charylxlea 1135 

raonticulosus,  Carpilodes 844 

Phymodtus 858 

multifora,  Asterias 1085 

Lmclda 1085 

muitiforas.  Linckia 1085 

multlforis,  Ophidiaster 1085 

multiradiata,  Asterias  (Ueliaster ; 1104 
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muItlradiaU,  Heliaster 1104 

maricata,  Iphlone 1154 

Polynoe 1157 

Murala  bawaiieosis 887 

spinlmaniu 888 

mutllata,  Polynoe 1152 

xnyobrachlus,  Pseadarohaster 1037 

Myra  brevimanus 801 

Mysldacea OOT 

Mysldae 071 

Myxasteridfe 1006 

Nardoa 1087 

s^gyptiaca 1087 

nativltatls,  PuffiniM 702 

Nauphanta 1160 

Nautilograpsus  minatas 840 

Necker  Island  plants 807 

Nematobrachlon 066 

boopls 066 

NematocarclnidaB 026 

Nematocarcinas  ensifer 026 

enslferus 026 

gracilis 027 

tenulpes 026 

tenairostris 020 

Nematodaotylos  boopis 066 

Nematoscells 065 

Nemerteans 075-086 

Nephrops  oocidentalis 000 

Nephthydidie 1164 

Nepbthys 1164 

Neptanns  aigentatui 871 

granulatus 871 

orbicularis 871 

sanguinolen  tus 870 

Nereidee 1161 

Nereidaster 1048 

bowersi 1040 

Nereis 1161 

kobiensis 1 161 

tongabutensis 1161 

neslotes,  Dipsacaster 1026 

nicldioformis,  Eunice 1100 

Nldorellla 1074 

armata 1074 

nlger,  Cblorodiella 857 

Chlorodius 857 

Thecocarpus 053 

nigripes,  Diomcdea 700 

Nika  bawalensls 012 

processa 012 

nltida,  Kraussia 875 

nitidus,  Libystes 834 

Phymodius 858 

Pllodius 858 

Noddy 783 

nodulosa,  Actaea 853 

Nolo 478 

Northla  macrobranchlata 1172 

notatus,  Xantblas 855 

Xantbodes 855 

Nothna 1172 

macrobranchlata 1172 

Notopygos 1164 

lablatiis 1164 

megalops 1164 

novsegulncsB  arenosa,  Culclta 1076 


Nuda  spedosa 

nadipes,  Leptodius 848 

Xantbo 848 

Namenius  tahitiensis 803 

nummlfera,  Partbenope 883 

Piatylambras 883 

nuttlngi,  Patagiaster 1020 

Pilumnus 862 

oahuensis,  Eupantballs 1154 

Oreefla 1160 

Palicus 836 

obscurus,  Chlorodius 858 

Phymodlus 858 

obesus,  Actamnus 865 

obtusata,  Boreomysis 071 

obtusifrons,  Sesarma 840 

(Hoiometopus) 840 

Thysanopoda 064 

oocidentalis,  Enoplometopus 000 

Nephrops 000 

Ooeanodroma  fuliginosa 705 

ocellus,  Pandaius 015 

oculata,  Castalia 1148 

Thalenessa 1157 

ooulatus,  Seigestes 000 

Ocypoda  oeratophthalma 833 

cordimana 834 

laevls 834 

pallidula 834 

Ooypode  oeratophtlialma 833 

gaudichaudll 834 

ISBvis 834 

rhombea 834 

OoypodidflB 833 

ocyroe,  Ateigatis S45 

Odinia 1108 

pacUkat 1108 

Oligolepis  violaoea 1140 

omniteotus,  Entopbllus 825 

Ondnopus  aranea 870 

Onisclds 822 

Oniscoldea 822 

Opercuiarella 044 

longicauda 044 

opeiculata,  Cryptolaria 047 

Ophidlaster.  key 1077 

diplax 1085 

lorioU 1077 

multiforis 1065 

rbabdotus 1082 

tenellus 1082 

sderodermus 1061 

squameus 1070 

triseriatus 1080 

Ophthalmias  cervicomis 882 

Oplophorus  foliaceus 022 

gracilirostris 021 

Oplophorid® 021 

orbicularis,  Achelous 87 1 

Lissocarclnus 868 

Neptunus 871 

Portunus 871 

O  reaster  . : 1072 

armatus 1074 

orienulls,  Chary bdis 872 

Egeon Oil 

PalsBmonella 025 
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PvLge. 

omatus,  Medsus 849 

MediasUr 1046 

orthogonia.  Synthecium 960 

Orthograpsus  longitarsis SJ8 

Ortmannia  henshawi 919 

oralis,  Pilumnus 864 

ovata.  Lahaina 881 

ovatuB,  Halimus S81 

Ozius  aonulipes 862 

hawaiiensis 862 

Pachygrapsus  crassipes S40 

loogipes 840 

minutus 840 

parallelus 839 

plicatus 839 

pacifica  diplax.  Linckia 1065 

Eunthoe 1 164 

Hesione 1 149 

Odinia 1 108 

pacificus.  Leaader 924 

Palaemon 924 

Petalophthalmas 971 

pailoloensis.  Axius •- 893 

Pala^mon  acutirostris 923 

caoaliculatus 901 

debilis 924 

attenuatus 924 

grandimaDUs 923 

marmoratus 913 

pacificus 924 

pandaloides 924 

Pals^monella  laccadi vensis 925 

orien  talis 925 

tenuipes 925 

Palemon  gracilimanus 923 

grandimanus 923 

Palsemonidap 923 

Palicidae 835 

Palicus  fisheri 835 

oahuensis 836 

Palinuridfe 897 

Palinunis  japonicus 897  ' 

longi  pes 807 

marginalus 897 

pallidula,  Ocypo<i* 834 

palniata.  Diphasia 950 

palmeri,  Porzanula 800  ■ 

Palmipcdinae 10>7 

Palmipes lOSjj 

pandaloides.  Palzemon 924 

Pandalus  brevis 916 

carinatus 917 

ensis 914 

exiguus 916 

martius 914 

ocellus 915 

sindoi 915 

spinidorsalis 917 

panopla.  B risinga 1 109 

panopyra,  Pelagia 1139 

Panulirus  japonicus <i97 

marginatus 5S7 

penicillatus 897 

Papaki 887 

pwipyraceus.  Asthenactis 1097 

Parribacus 897 

parallelus,  Pachygrapsus 839 


Parapenseus  afSnis 993 

inogiensis 904 

Pararcbasterinae 1039 

Parathranites  hexagonum 867 

latibrachium 868 

Paraxius  t ridens 89S 

parca,  Micippa 883 

margaritifera 883 

Parribacus  antarcticus 896 

papy  raceus 897 

Parthenope  calappoides 885 

hoplonotus 885 

lamelligera 885 

Dummifera 883 

stellata 884 

complanata 884 

lacunosa 884 

white! 885 

Parthenopids 883 

Parthenolambrus  calappoides 885 

parvabranchiata.  Terebella 1175 

parvidens.  Sergestes 909 

parvus,  Gennadas 907 

Pasiphaea  flagellata 928 

kaiwiensis 927 

truncata 928 

Pasiphaeidse 927 

Pasythea 949 

quadridentata 949 

Patagiaster 1029 

nuttingi 1029 

patagiata,  Psilasteropsis 1026 

patagiatus,  Psilaster 1023 

paucidens.  Hippolysmata 913 

pauperrima.  Ilenricia 1091 

pectinatus.  Astropecten 1006 

pedicellaris,  Calliaster 1061 

Pelagia 1139 

pxanopy  ra 1139 

Pelecanus  aquilus 798 

piscator 797 

sula 797 

pellocida.  Thysanopo^ia 964 

Peloeus  armatus 850 

Penapus  affinis 903 

canaliculatus 901 

marginatus 902 

richtepjiii 904 

velutinu.«» 903 

penicUlat us,  Astacus 897 

Panulirus 897 

Senex 897 

pennata.  Uermodice 1165 

Penoeus.  canaliculatus 901,902 

marginalus 901 ,902 

Pentaceros 1072 

(Nidon?llia    armatus 1074 

hawaiiensis 1072 

Pentacerotidae.  key 1071 

Pentacheles  boaumontii 899 

phosphorus 896 

pentagonalis.  Hymenaster 1009 

Pentagonaster 1050 

ammophilus 1051 

Pentagonasteridap 1045 

pentagonus,  Echinoecus 880 

Percnon  abbreviatum S42 
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Peicnon  pilimanua 842 

planissimum 842 

PericUmenes  pusiUus 921 

sp 921 

Perinea  t  umida 881 

Periphylla 1136 

dodecabostrycha 1136 

periata.  Daira 854 

Persephona  brevlmana 891 

tuberculosa 889 

pes-eapree,  IpomoBa 773,774 

Petalophthalmus 971 

padflcufl 971 

Petrel,  Bulwer 7^4 

Salvin  white-breasted 793 

sooty 795 

Pbaethon  rubrieauda 795 

Phaethontldaj 795 

Phaeton  rubrieauda 795 

Phanerozonla 1003 

Philonicus  lucasil 904 

philyra,  Micippa 882 

phccnloeus.  Lytocarpus 954 

phorcus,  Sergestes 909 

phosphorus,  Pentacheles 898 

Polycheles 898 

Phyllodoce 1158 

sanctse-viacentis 1158 

tenera 1158 

Phyllodocldae 1158 

Phymodlus  laysanl 858 

monticulosus 858 

nitidus 858 

obscurus 858 

UDguIatus 857 

picta,  Thaiamlta 873 

pictus,  Enoplomctopus 900 

pilimanus.  Acanthopus 842 

Leiolopb  us 842 

Percnon 842 

Pilodius  flavus 860 

nltldus 858 

seabriculus 850 

Pilumnopiax  cookl 835 

Pilumnus  acutifrons 863 

alcocki 862 

andersonl 863 

cupullfer 866 

cupullfera 866 

nuttlngl 862 

oval  Is 864 

taeniola 864 

vespertilio 862 

plscator,  Pelceanus 797 

S  ul  a 797 

Plagusia  depressa 841 

squamosa 841 

tubcrculata 841 

immaculata 842 

planissima 842 

Planes  minutus 840 

planisslma,  Plagusia 842 

planlsaimum,  Percnon 842 

pianissimus,  Llolophus 842 

Plants  colleotod  on  Laysan  and  Nec'ker  islands 807 

Platepistoma 876 

macrophthalmum 876 


Paee. 

PlatyUmbnis  nummlfera 883 

stellaU 884 

complanata 884 

lacunosa 884 

Platynereis  tongabutensis 1161 

Platyozlus  tevls 861 

Platypodia  actceoides 846 

eydouxil 845 

granulosa 845 

semigranosa 845 

Pleoticus  lucasli 904 

Pleslonika  ensis 914 

martia 914 

Pleurophrlcus  spinipes 837 

pllcatus,  Pachygrapsus 839 

Plinthaster 1052,1054 

eeramoidea 1052 

Plover,  Pacific  golden 803 

plumicola,  Stegopoma 944 

Plumularia 950 

comigata 951 

delicate 951 

Jordan! 951 

milleri 951 

Plumularlde 950 

Podophthalmus  vigil 875 

podophthalmus,  Macrophthalmus 834 

Folia 977 

polyacanthus,  Astropecten 1004 

Polyasterlas 1105 

Polycheles  asper 899 

granulatus 899 

phosphorus 898 

snyderl 898 

Polydectus  cupullfer 866, 867 

cupullfera 866 

vlllosus 867 

Polynoe 1149 

alba 1149 

luclda 1150 

magnlpalpa 1 149 

mlrablUs 1149 

murlcata 1157 

mutUaU 1152 

splcuU 1151 

Polynoldee 1149 

Pomatocerus 1179 

stri^ceps 1179 

Pontaster 1040 

Pontasterlnffi 1039 

Pontocarls  habereri 911 

Pontonildae 920 

Pontophllus  gracilis 910 

modumanuensis 910 

Porcellio  leevls 822 

Porpoise  from  Hawaiian  Islands 809-^15 

Portulaca  lutea 774 

portulacastrum,  Sesuvium 774 

Portunidffi 867 

Portunus  argentatus 871 

granulatus 871 

longispinosus 871 

macrophthalmus 871 

orbicularis 871 

pu  bescens 870 

sanguinolentus 870 

6-denUtus 872 
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Porzanula  palmeri ^*) 

Potamilla 1 17*^ 

califomica 117> 

elongata 117> 

torelli 1 1T> 

Potamonidip .- M2 

pnetexta,  Lioraera S44 

Praxilla u:< 

sp 117S 

Procellaria  biihveri 7W 

fulipinosa "^Xi 

Prooollariida? 791 

Prooelstema 76»9 

saxalilis 7Sl 

Processa  hawaiensis 912 

prcxessa 912 

processa.  Nika 912 

Processa 912 

Prodelphinus ^09 

attenuatus .S13 

capcnsis ^13 

producta.  Laetinonice llo7 

wyvillci.  Laetimonice 1157 

productus.  Astropecten 1010 

profunda.  Spirontocaris 914 

propinquus.  Gennadas 907 

proteus.  II ucnia 8»0 

Protiila 1179 

antfurensis 1179 

Psaramol  yc»' 1  lot) 

fijiensis 1156 

Psathyrocaris  hawaiiensis 928 

Pseudarchaster 1030 

jordani lOiS 

myobrachius 1037 

Pseudarchasteridae 1030 

Pseudarchasterinje 103«j 

pseudogibba.  Euphausia 905 

Pseudozius  caystrus 801 

inomalus 801 

liBVis 801 

triunguiculatus 8»il 

Psilaster 1019 

attenuatus 1019 

patagiatus 1023 

Psilasteropsis 1023 

cingulata 1023 

patiigiata 1020 

Pteraster 1098 

n.ticulatus 1098 

Plvrastcrida?.  k«'y ' 1098 

pusillulus.  Astropecten 1008 

put>escens.  Achelous 870 

Liomera S44 

Lup;i >70 

Portunus 870 

Puffinus  cuneatus 791 

nativitatis 792 

pulch''lla,  Cn.'ptolaria 947 

pulchra.  Thalarnita 872 

punctata,  Laonome 1179 

Vanadis  fusca 1 159 

punctatus.  Trichodactylus Jv42 

pusilliks.  IVriclimenes 921 

quiidratasinus.  -Ega 819 

quadndens.  Monostffichas 952 

-quadrident&ta.  Pasythea 949 


Page. 

quadridentata.  Coralliocaris 920 

quadrioculata.  Alciopji 1100 

G  n^fia HOC 

quinquedentatus.  Lupocycius S09 

Rail.  Lays.in 800 

Rallida- 800 

rameuni,  Eudendrium 939 

Handallia  distincta SW 

gil  lie  rt  i 890 

raslonii.  Chary bdea 1134 

recta.  Cymothi^^i 822 

reticulatus.  Pteraster 1098 

r^trodens.  Zonophryxus 824 

rhaMotus,  Ophidiaster 1082 

Rhinolarabrus  lamelligeni 885 

Rhynchocineles  rugulosus 911 

typus 911 

RhynchcKinetida? 911 

richtersil.  Metapen<TUs 904 

Pen;i?us 934 

rigida.  Aglaophenia 953 

robusta.  Henricia 1090 

Lept'M?hola 929 

robust  us,  Sergestes 909 

Rocinela  deshayesiana 821 

bauaiiensls 821 

rotunda.  Thelphusa 838 

rotundura.  Cardisoma 838 

rhomU^a.  Ocypode 834 

ruber.  Carpilodes 842 

rubricauda.  Phaethon 795 

Phaeton  795 

rude,  Grapse 838 

rudis,  Axius 894 

rufopunctata,  Actiea 852 

Tra  pezla 866 

rufopunctatus  flavopunctatus.  GrapsilUis 866 

Grapsillus 866 

rugulosa,  Kraussia 875 

rugulosus.  Rhynchocinetes 911 

Sabellaria USO" 

setosa 1 180 

SabellidfiB hts 

sagittarise.  Glycera 1174 

saoctie-vincentis.  Phyllo<loce nss 

sandwicheana,  Capparis 774 

sandwicheum,  Chenopodium 77.3, 774 

sangiiineus.  I^ptodius 847 

Xantho 847 

sanguinoieDtus,  Cancer g7o 

Neptunus 870 

Portunus §79 

Sarmatium  faxoni ^1 

sarsi,  Gnathophausia 969 

saxatilis.  Procelsterna 781 

scabricula.  Chlorodopsis 859 

scabriculus.  Pilodius 859 

scandeos,  Halecium 912 

Schizopods 961-973 

sclerodermus.  Ophidiaster 108I 

Scolopacidap 802 

Scolopax  incanus 802 

sculpticauda.  Eucopia 971 

Scillarus  latus 896 

,  Scbizophrys  hllensis 882 

Scyllaridfle 896 

■  Scy  lU  rides  aquammosus 896 


